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PREFACE. 


The  introductory  remarks  and  the  ample  Table  of  Contents  which 
precede  them,  render  an  elaborate  preface  unnecessary.  The  Observatory, 
in  which  the  observations  contained  in  this  volume  have  been  made  and 
reduced,  was  erected  by  the  University  of  Oxford  at  the  instance  of  the 
present  Professor  in  the  year  1874.  The  general  plan  is  the  Professor's, 
but  the  extei-nal  design  is  that  of  Mr.  Charles  Barry.  In  1S77,  a  large 
and  very  convenient  Lecture-room  and  Library  were  added,  after  the 
design  of  the  afore-mentioned  eminent  architect.  The  general  aspect  of  the 
building  is  very  fairly  represented  in  the  collotype  reproduction  in  the 
Frontispiece. 

The  principal  astronomical  instruments  are  three.  I.  An  equatorially 
mounted  telescope  of  twelve-and-a-quarter  inches  aperture  and  nearly 
180  inches  focal  length,  furnished  with  solar  and  stellar  spectroscopes  and 
other  necessary  appliances,  by  Mr.  (now  Sir  Howard)  Grubb.  La  1888,  the 
tube  of  a  photographic  telescope  was  mounted  on  that  of  the  afore- 
mentioned equatorial,  and  the  driving  apparatus  was  very  greatly  im- 
proved, so  as  to  permit  the  protracted  exposures  now  rendered  necessary 
for  the  photography  of  the  more  faintly  illuminated  of  celestial  objects, 
but  the  tube  unfortunately  has  long  waited  for  and  still  awaits  its  object- 
glass  of  13  inches  aperture.  This  photographic  telescope  is  the  gift  of  the 
recently  deceased  Dr.  Warren  De  La  Rue,  whoso  long  continued  generosity 
to  the  Observatory  entitles  him  to  be  regarded  as  a  co-founder  of  the 
Observatory,  in  conjunction  with  the  University  of  Oxford.  U.  A 
Transit  Circle  by  Troughton  and  Simms.  Its  aperture  is  four  inches,  and 
its  two  divided  circles  are  three  feet  in  diameter.  The  microscopes  and 
field  of  the  telescope  are  illuminated  by  electricity,  and  the  instrument  is 
capable  of  reversion.  The  whole  arrangement  is  the  gift  of  J.  Gurney 
Barclay,  Esq.  HI.  An  equatorially  mounted  Reflecting  Telescope  of  13 
inches  aperture  and  10  feet  focal  length.  This  instrument,  with  its  singu- 
larly excellent  metallic  mii-rors,  was  constructed  personally  by  the  late 
Dr.  WaiTen  De  La  Rue,  and  after  long  and  effective  use  by  him  was  presented 
to  the  University  of  Oxford.  Its  clock  and  motive  machinery  were  entii'cly 
renovated  and  improved  by  Messrs.  Troughton  and  Simms  at  Dr.  De  La  Rue's 
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expense.  It  is  no'w  capable  of  permitting  many  hours  of  exposure  for 
photographic  platos  without  distress  to  the  observer.  With  it  all  the 
photographs  necessary  for  the  researches  contained  in  this  volume  have 
lieen  taken.  The  munificent  donor  had  expressed  his  desire  to  replace  tlie 
13  inch  mirror  by  a  larger  one  of  24  inches  apeiiure ;  but,  unfortunatelj', 
his  decease  occurred  before  the  realization  of  his  intention. 

Besides  the  important  and  costly  gifts  to  the  Observatory  referred  to 
above,  Mr.  James  Nasmjrth  has  deposited  therein  his  remai-kable  pictorial 
map  of  the  Moon,  and  his  other  cartoons  of  the  Lunar  sui-face  (seven  in 
number),  and  these  beautiful  works  of  art  now  adorn  the  walls  of  the 
Lecture-room. 

The  staff  of  the  University  Observatory  consists  of  two  assistants — 
Mr.  William  E.  Plummer,  F.R.A.S.,  and  Mr.  Charles  A.  Jenkins,  F.R.A.S. : 
these  gentlemen  have  been  attached  thereto  since  its  fii-st  institution,  and 
their  able  co-operation  has  been  repeatedly  acknowledged  by  the  present 
Director.  There  is  also  provided  for  tlie  Observatory,  a  skilled  mechanic, 
whose  services  are  important  to  the  general  routine. 

Indcj)endcntly  of  the  original  researches  carried  on  in  tliis  Obsorvatorv, 
the  instruction  of  the  students  in  practical  astronomy,  juid  the  delivery  of 
various  courses  of  lectm^s,  are  among  the  principal  duties  attached  to  the 
Institution. 

Tlie  Observatory  is.  by  Univei'sity  Statute,  under  the  inspection  of  a 
Board  of  Visitors,  consisting  of — 

The  Vice-Chancellor  of  the  University. 

The  Astronomer  Royal  (W.  H.  M.  Christie,  Esq.,  M.A.,  F.R.S.). 

The  Lowndcan  Professor  of  Astronomy,  Cambridge  (J.  C.  Adams, 
Esq.,  M.A.,  F.R.S.). 

The  Radcliffe  Observer. 

The  Senior  and  Junior  Proctors. 

Ilcv.  Bartholomew  Price,  M.A.,  F.R.S.,  Seillcian  Professor  of  Natnnd 
Philosojiliy,  Oxford. 

W.  Huggins,  Esq.,  D.C.L.,  F.RS. 

W.  Esson,  Esq.,  M.A,  F.R.S. 

E.  B.  Elliott,  Esq.,  M.A. 
Tlirough  this  Board  an  annual  report  is  presented  to  the  Uuivoreil}  in 
Convocation. 

OXKOIID    r.MVKBSITY    OlWEKVATOItV, 
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INTRODUCTION. 


I.  In  the  year  1878, 1  had  been  engaged  in  the  investigation  of  the  moon's 
physical  libration  by  the  aid  of  hinar  photographs  on  collodion  plates.  In  the 
course  of  this  research  a  series  of  measures  had  to  be  taken  for  the  determination 
of  the  lunar  diameter.  I  found  that  the  results  possessed  such  delicacy  and 
accordance,  that  the  thought  occiUTed  to  me  of  applying  photography  to  the 
determination  of  stellar  parallax.  But  for  the  prosecution  of  this  design  it 
teeame  necessary  to  obtain  the  photographic  images  of  faint  stars  with  a  few 
minutes  exposure,  a  result  which  could  not  be  accomplished  on  the  ordinary 
wet  plates.  This  difficulty  was  however  removed  by  the  adoption  about  that 
time  of  the  processes  of  the  more  sensitive  dry  plate  photography.  This 
method  easily  renders  evndent  the  images  of  faint  stars,  and  it  is  with  reference 
to  measures  connected  with  such  faint  stars,  that  the  very  idea  of  paralhictic 
determination  necessarily  depends. 

II.  In  IMay,  1886,  I  communicated  to  the  Royal  Society  a  method  of 
determining  the  magnitude  of  stars  from  the  measures  of  their  discs  impressed 
on  dry  photographic  plates,  and  of  the  suitability  of  photographic  methods  to 
the  purposes  of  accurate  measurement  in  general.  These  results  were  again  so 
accordant  that  I  at  once  commenced  with  confidence  the  necessar}'  observations 
for  the  determination  of  stellar  parallax.  The  star  chosen  for  the  first  attempt 
was  naturally  61  Cygni,  on  which  Bessel  had  bestowed  such  extraordinary 
care,  and  whose  measures  have  been  generally  confirmed  by  later  astronomers. 
A  comparison  on  an  extended  scale  of  the  probable  errors  of  measured 
distances  on  the  photogra])hic  plates,  with  those  obtained  by  Bessel  with  the 
Heliometer,  would  at  once  confirm  or  condemn  the  photographic  jn-oeess. 
Another  cogent  reason  for  the  selection  of  this  star  arose  from  the  fact  of  the 
existence  of  an  undoubted  orbital  connection  between  its  two  components  ;  for  if 
the  identity  of  the  parallaxes  of  two  stars  thus  relatively  so  elo.re  to  each  other 
with  reference  to  a  third,  were  indejiendently  established  by  photography,  then 
there  would  be  both  furnished  and  satisfied  a  most  crucial  test  of  the  applic- 
ability and  accuracy  of  this  method  of  investigation.  But  this  ])hotographic 
method  of  astronomical  enquiry  was  so  entirely  novel,  that  I  determined  still 
further  to  exhibit  its  value,  and  accordingly  as  many  as  four  'faint  stars 
of  comparison  were  selected,  and  I  proposed  to  determine  the  parallaxes  of 
the  two  components  with  reference  to  each  of  the  four  stars.  Thus  there 
would  be  no  less  than  eight  independent  determinations  of  the  quantities  which, 
at  that  time,  I  thought,  would  be  practically  identical. 

III.  A  more  enlarged  experience  has  taught  me  that  there  is  no  necessary 
and   a  priori  ground,  for  expecting   the    so-called   parallax   of  a  star   to   be 
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identical]  in  amount  with  respect  to  any  two  other  stars  in  tlie  apparent 
vicinity,  however  faint..  For  recent  researches  have  shown  that  the  histre 
of  a  star  dej^ends  ^•I'eatly  on  many  other  clonients  besides  that  of  the  distance 
at  which  it  is  viewed  :  and  it  must  never  be  forgotten  that  the  parallax  obtained 
bv  Bessel's  method,  or  by  any  variation  of  it,  is  not  absolute,  but  is  relative  to 
the  parallaxes  of  the  stare  of  comparison  employed.  Attention  will  be  drawn 
to  this  point  in  the  se<|uel  of  tliese  invest iijations.  and  it  is  here  insisted 
on  chiefly  in  order  to  modify  the  reasons  for  anticipating  an  identitj-  in  all  the 
eight  results  referred  to  above. 

IV.  Notwithstanding  this  remark,  it  has  been  an  almost  unvaried  practice 
in  these  researches  to  select  fom*  stars  of  comparison,  suitably  situated,  instead 
of  the  usual  one  or  two.  For  it  is  a  peculiarity  of  the  photographic  method 
that  it  lends  itself  to  the  multii)lication  of  data  for  measurement  in  the 
photogra]  hie  field  to  an  almost  unlimited  extent.  Moreover,  all  these 
measures  possess  the  great  advantage  of  rcfen-ing  to  the  same  instant  of  time, 
and  they  can  also  be  made  leisurely  in  the  day  time,  without  distraction  or 
constraint,  and,  when  necessary,  can  be  repeated  and  examined  at  any  distant 
intervals.  But  all  these  great  advantages  are  on  the  assumption  that  the 
j)icture  on  the  plate  is  and  remains  a  perfect  representation  of  the  actuality  in 
the  heavens. 

A'.  In  order  to  satisfy  myself  on  this  important  and  fundamental  point, 
an  investigation  of  the  amount  of  distortion  of  the  field,  at  remoter  distances 
from  the  a.xis  of  the  telescope  than  are  generally  relied  upon  in  observations, 
had  been  made,  and  the  result  is  published  in  vol.  xlvii.  of  the  Mem.  Boy. 
Axt.  Soc.  Extended  experience  has  still  further  satisfied  me  of  tlie  reliability 
of  the  focal  field  up  to  the  limits  of  tlie  picture  required.  It  remained  tiierefore 
only  to  enquire,  whether  this  reliable  field  is  practically  transferable  to  the 
photographic  plate.  Proof  of  this  can  only  be  had  by  the  establisliment  of  the 
identity  of  measurement  of  the  visual  picture  with  those  made  on  the  film. 
For  this  purpose  I  may  refer  to  the  communication  in  the  Proc.  Hoy.  Soc. 
May,  1HS6.  Later  enquiries  made  by  other  astronomers*  have  put  this  cpu'stion 
altogether  beyond  reasonable  doubt,  and  it  is  not  necessary  here  to  ]iriiducc 
numerical  data  to  suj))iort  the  fact. 

VI.  It  was  however  still  further  necessary  to  establish  the  imiformity 
of  the  film  with  regard  to  its  ca])acity  for  accurate  measurement  of  wide  extent 
and  in  every  direction.  A  part  of  the  same  (juestiun  is  Ibe  eii(|uiry  wlietlier 
mejisurements  between  the  same  stars  on  different  plates,  even  if  hilcn  on 
(ijKerent  nights,  were  identical  with  each  other.  Repeated  trials  have  satisfied 
me  tliat  there  is  no  cause  for  tlie  ai)prehension  of  inaccuracy  in  (liese  directions, 
jtrovided  that  suitable  methods  of  reduction  (to  be  explained  hereafter)  are 
enii)l'iyed  in  tlie  discus.>-ion  of  the  measures. 

VII.  Another  necessary  enquiry  ah-o  jire.sented  itself,  viz.  as  to  wlietlier  I  he 
jihotiigtaphic  film  remained  constant  after  a  lapse  of  time.  In  order  to  test 
this  ipiestion,  the  winie  jilates  were  measured  at  dates  sepanit^-d  by  siifficiently 
wide  intervals  of  time,  and  the  difFeiencc  between  the  two  results  was  found 
not  to  ixcefd  the  orrors  of  observation. 
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VIII.  Having'  thus  discussed  the  general  methods  of  the  process,  I  proceed 
to  explain  the  particuhir  application  of  them  to  the  determination  of  panillax, 
and  this  I  feel  compelled  to  do  with  a  very  considerable  amount  of  detail, 
because  the  introduction  of  a  new  element  of  danger,  viz.  the  effects  of  the 
possible  inconstancy  of  the  Kim,  require  to  be  very  scrupulously  examined, 
and  the  details  to  be  very  carefully  described. 

IX.  The  first  step  in  the  process  is  the  selection  of  four  stars  of  comparison 
suitable  for  the  jiurpose.  The  suitability  in  question  implies  that  two  of  the 
stars  should  be  as  nearly  as  jiossible  in  the  same  line  with  the  star  whose 
parallax  is  sought,  and  if  possible  at  approximately  equal  distances  therefrom. 
The  other  pair  ought  to  satisfy  similar  conditions,  but  to  be  as  nearly  as 
convenient  at  right  angles  to  the  former  direction.  This  condition  of  the 
picture  niay  occasionally  be  satisfied  by  the  inspection  of  Argelander's  Charts, 
but  in  general  it  is  found  necessary  to  appeal  to  the  heavens,  by  taking  a 
picture  of  the  district  required.  For  this  purpose  it  is  necessary  to  select  such 
stars  of  comparison  as  could  generally  be  measurably  impressed  on  the  plate 
with  an  exposure  not  exceeding  five  minutes.  This  essential  limitation  of  the 
time  of  exposure  prevents  in  some  cases  the  selection  of  stars  of  comparison  rigidly 
fulfilling  the  conditions  of  configuration  stated  above.  For  from  the  very  first 
it  was  felt  that  if  an  exposure  considerably  greater  than  five  minutes  was 
necessary  to  produce  the  required  images,  it  would  be  impossible  to  mark  the 
precise  ej)och  of  the  formation  of  the  image,  and  hence  impossible  accurately  to 
eliminate  the  effects  of  refraction  from  the  measures.  Another  reason  for  this 
limitation  arose  from  the  fact,  that  when  a  bright  star  such  as  that  of  the 
second  magnitude  was  in  question,  a  longer  exposui-e  than  that  mentioned 
would  give  so  extended  an  image,  that  it  would  not  be  possiVile  to  bisect 
it  with  the  accuracy  required.  For  although  it  would  be  possible  to  employ 
means  for  tcmporarih'  covering  the  bright  star  during  a  part  of  the  exposure 
required  for  the  impression  of  the  fainter  stars,  a  question  would  always  arise 
as  to  the  accm-acy  of  the  process.  Bearing  this  in  view,  I  venture  to  digress 
so  far  as  to  record  rsry  gratification,  that  Dr.  Elkin,  by  his  admirable  discussion 
of  the  parallaxes  of  stars  of  the  first  magnitude,  has  rendered  it  unnecessary 
for  me  to  encounter  the  difficulties  of  photographic  processes  applied  to  such 
bright  objects. 

X.  It  is  almost  unnecessary  to  explain  to  astronomers  that  it  is  further 
desirable  to  select  one  pair  of  stars  approximately  in  the  direction  of  the  axis 
major  of  the  parallactic  ellipse,  or  in  other  words,  parallel  to  the  ecliptic.  This 
consideration  will  also  modify  the  otherwise  advisable  condition  of  the  rec- 
taugularity  of  the  second  pair  referred  to  above. 

XI.  The  selection  of  comparison  stars  being  thus  completed,  the  next  step 
is  to  jjroceed  to  the  more  direct  operations  necessary  to  the  production  of  the 
plates.  The  first  step  consists  in  determining  the  proper  position  of  the 
photographic  plate  with  reference  to  the  mirror.  Experience  with  the  De  La 
Rue  instrument  has  shown,  that  the  focal  plane  remains  by  no  means  at 
a  constant  distance  from  the  mirror  itself,  as  measured  along  the  tube,  and 
consequently  it  becomes  necessary  before  commencing  observations  for  the 
night,  to  find  the  best  position  of  the  plate  by  actual  trial  and  development. 


4  Introductm'ij  Account  of  the  Precautions 

This  preliminary  trial  also  enables  the  observer  to  judge  of  the  necessary 
daration  of  the  exposure,  for  it  is  a  well  ascertained  fact,  that  this  necessary 
duration  varies  extremely  from  night  to  night. 

XII.  Having  ascertained  the  proper  position  of  the  plate,  the  exposure  was 
continued  in  general  for  about  five  minutes,  or  whatever  other  time  had  been 
indicatetl  by  the  trial  plate.  Four  plates  were  in  general  exposed  as  probably 
sufficing  for  a  night's  work  on  a  particular  star.  After  the  development,  which 
was  carried  no  further  than  was  necessary  for  the  complete  exhibition  of  all 
the  star-images  required,  the  four  plates  were  submitted  to  measurement  in  the 
De  La  Rue  ^racroniicromcter  elsewhere  described  *.  The  plate  was  so  inserted 
in  this  machine  that  the  2>rincipal  star  coincided  with  the  centre  of  the  position 
circle  attached  thereto,  this  disposition  of  things  being  made  in  order  to 
secure  the  use  of  the  same  jiortion  of  the  screws  in  all  the  operations,  thus 
eliminating  the  effects  of  any  possible  small  irregularities  in  the  screw  itself. 
Notwithstanding  this  precaution  the  screw  had  been  carefully  examined  by  the 
method  descrilied  by  Bessel  in  the  Vnterxuchiuigen.  The  result  was  to  give 
as  a  correction  (which  however  is  quite  insensible  in  its  application) 

Horizontal  screw  =  —  o"-oo22sin«  — o"-oo66  cos«  — 

o"-oo44  sin  2  «  +  o"ooo3  cos  2  u 
Vertical  screw  =  +  o"-oo36  sin  n  +  o"-oi  27  cosk  — 

o"-ooo3  sin  2  «  +  o"-coo7  cos2«. 

It  may  be  well  to  mention  that  in  the  course  of  the  measurements  a  second 
examination  of  the  screws  was  made,  in  order  to  detect  anj'  possible  defects 
arising  from  usage.     The  new  correction,  like  the  old,  is  quite  insensible. 

Each  of  the  eight  distances  was  measured  five  times,  and  the  mean  of  the 
measures  on  each  plate  was  taken.  Further,  the  diagonal  distance  between 
each  pair  of  comparison  stars  was  also  independently  measured  on  each  jilatc. 
The  absolute  necessity  of  these  diagonal  measures,  in  order  to  connect  the 
measures  of  the  several  plates  into  a  consistent  whole,  will  be  explained  here- 
after. 

Before  proceeding  to  exhibit  the  detailed  measures  of  61  Cygni,  it  will  be 
desirable  to  state  the  amount  of  accuracy  with  which  the  bisection  of  these 
star  discs  can  be  efTected.  The  probable  error  of  measurement  naturally  varies 
as  the  size  of  the  disc  increases. 

For  a  disc  .';"  in  diameter  the  Prob.  Error  is  0.08 
10"  „  „  „  0.1 1 

15"  ..  ..  ..  0.12 

„       20"  „  „  „  0.16 

»       25"  ..  ..  ..  o-'7 

3°"  >•  •■  »  °-2o- 

Consequently  the  probable  error  of  a  measure  of  distance  will  be  the  scpiare 
root  of  the  sum  of  the  squares  of  certain  jiairs  of  these  i|uantities. 

Preliminarily  to  all  other  conijiutations,  it  is  neccssiiry  to  enquire  if  any 
correction  must  be  made  to  the  measures,  on  account  of  possible  variation  of 

*  Momoin  Rojal  Ait.  .Soc.,  toI.  zWii. 


Necessary  for  Accurate  Photographic  Measurevient.  5 

the  film,  and  of  the  focal  lenfjth  of  the  mirror  from  nig-ht  to  nig^ht,  or  from 
plate  to  plate.  It  is  on  this  account  that  the  diagonal  distances  (a)  to  (i), 
(c)  to  {d),  are  to  be  regularly  measured  and  tabulated.  It  is  assumed  that 
these  actual  diagonal  distances  are  absolutely  constant  in  the  sky,  and  such 
would  probably  appear  to  be  the  ease  with  the  measures  also,  were  it  not  for 
change  in  the  film  and  focus.  These  changes  in  a  presumably  constant  distance 
are  to  be  transferred  isroportionately  to  the  varying  distances  of  the  comparison 
stars  from  the  principal  star,  and  in  this  way  it  is  presumed  that  imperfections 
in  the  film,  or  in  the  focus,  or  arising  from  any  unknown  cause,  will  be  sensibly 
eliminated. 


FAB  ALL  AI  OF  61    CYGNI. 


The  accompanying  figure  is  a  diagram  of  the  principal  stars  6i,  and  6i., 
Cygni  with  the  comparison  stars  a,  h  ;  c,  d :  round  the  former  is  exhibited  the 


form  and  direction  of  the  parallactic  ellipse.     The   stars  of  comparison  are 
designated  by 

In  Table  I  are  exhibited  the  conditions  under  which  the  diagonal  distance 
a,  h  was  measured  and  the  result  of  the  necessary  reductions  freeing  it  from 
aberration  and  refraction,  and  consequently  leading  to  the  correction  of  the 
distances  of  the  comparison  stars  from  6 1  Cjgni,  which  result  from  unknown 
changes  in  the  film,  focus,  &c. 


a     D.M.  37' 

No.  4189 

Magnitude  7.9 

h         „     3« 

No.  4336 

8.8 

c     D.M.  37 

No.  4175 

9-0 

(I        „    3« 

No.  4348 

9-5 

Measures  of  the  diagonal  Distances  (a)  to  (1>) 


TABLE   I. 

Measures  of  the  {diagonal)  distance  of  Star  (a)  from  Star  (b)  for 
the  determination,  at  the  times  of  exjwsure,  of  the  correction 
to  their  measured  distances  from  61i  c(ud  61„  Ci/gni. 


No.  for 
Refei^ 

enc«. 

Diite  of 

Exposure  of 

Plate. 

1886. 

Measured 

Distance 

of  (I  to  6 

in  arc. 

Average 

Deviation 

from  tl»e 

Mean. 

Refraction. 

Aberration. 

Corrected 
Distance 
of  a  to  6. 

Diflerence 

fi-om 
Assumed 

Mojui. 

I 

a.     ii. 
May      26   12.3 

2379.026 

" 

+  3-007 

+  0.146 

" 

2 

28   11. 9 

80.33s 

0.414 

'•445 

•145 

2381-925 

+  0-275 

3 

30   1 1.7 

79.921 

■3S3 

I.812 

•145 

8i.8;8 

+  0.322 

4 

June       I    11.7 

S1.OC9 

.029 

'■463 

•'45 

82.617 

—  0.417 

S 

4   ii.S 

81.036 

•'74 

1-316 

.144 

82.496 

—  0.2q6 

6 

8  1 1.9 

2379.892 

0305 

+  1.199 

+  0.142 

2381.233 

+  0.967 

7 

15   11.2 

81.193 

■'93 

'•29s 

•137 

82.625 

—  0.425 

8 

16  II. 7 

81.204 

■'79 

1. 103 

.136 

82.443 

—  0.243 

9 

23  n-6 

80.189 

■326 

0.997 

.129 

8>..V5 

+  0.8S5 

10 

24  1 1 .6 

81.813 

■285 

I.OOl 

.128 

82.942 

—  0.742 

II 

28  12.0 

2381.471 

0.329 

+  0.858 

+  0.124 

2382.453 

—  0.253 

12 

.1°  "-4 

8o.4.« 

•iW 

.941 

.121 

81.498 

+  0.702 

I.^ 

.luly         I    11..^ 

80.79S 

.242 

■9.17 

.119 

81.854 

+  0.346 

'4 

Aug.      20   ii.i 

81.637 

•'.i7 

.671 

.019 

82.327 

-0.127 

•r 

24     9.8 

81.029 

.089 

.708 

.009 

81.746 

+  0.454 

id 

2f)     0-3 

2380-745 

0.329 

-f  0.758 

+  0.004 

2381.507 

+  0.693 

'7 

28     9.5 

81.273 

■327 

•703 

—     .00 1 

81975 

+  0.225 

i8 

29    95 

81.895 

■243 

.707 

•004 

82.598 

—  0.398 

'9 

.1°    8.9 

81.366 

.292 

•742 

.006 

82.102 

+  0.098 

20 

31     8.8 

81.037 

...16 

•735 

.008 

81.764 

+  0.436 

21 

Sept.      7     8.6 

2381.609 

0-.13.S 

+  0.724 

—  0.025 

2382.308 

—  0.108 

22 

10    8.4 

81.026 

.183 

•725 

.027 

81.724 

+  0.476 

n 

..     8.5 

81.885 

.209 

.7.6 

-035 

82.566 

—  0.366 

H 

13     8.4 

82.112 

■364 

•7'3 

.040 

R2.7S5 

-0.585 

JS 

15     8.1 

•      82.168 

■057 

•725 

•045 

82.848 

—  0.64S 

26 

16    9.8 

2380.803 

o.«7S 

+  0.667 

—  0.046 

2381.424 

+  0.776 

»7 

17     8.1 

82.053 

•132 

•720 

.04') 

82.723 

—  0.523 

28 

iH     8.0 

81.93R 

•243 

•723 

-052 

8  2.609 

—  0.409 

29 

20     9.0 

81.012 

.269 

.672 

.056 

81.628 

+  0.572 

.10 

21      94 

81.884 

•'93 

.068 

.061 

82.491 

—  0.291 

3' 

27     10.2 

2382.015 

0.322 

+  0.693 

—  0.072 

23S2.636 

—  0.436 

3» 

29    8.6 

81.044 

.386 

.669 

.076 

81.637 

+  0.563 

33 

30    8.4 

81. 165 

.244 

.67. 

.079 

8 '-957 

+  0.243 

34 

Ort.           2      8,1 

81  616 

.129 

.674 

.083 

82.207 

—  0.007 

3  = 

r,    „  1 

81  tjS 

.702 

/'Tl 

.Of|l 

R;.i  to 

+  0  070 

for  the    Conx'ctlov   of  fJw  Scale 


No.  for 
Refei-- 
ence. 

Mate  ..f 
Exposure  of 

Plate. 
188G-7. 

Rlea.-5UreiI 

Distance 

of  ti  to  b 

in  arc. 

Aveniu'e 

Devmtion 

from  the 

JlB.m. 

Refraction. 

Aberration. 

Corrected 
Distance 
of  a  to  h. 

Ililieri-iuc 

fn.lii 
Assumed 

iMeali, 

d.       h. 

,/ 

n 

„ 

., 

If 

„ 

36 

Oot.      13   1 0.1 

2381.630 

°-i93 

-f  0.714 

—  0.104 

23S2.240 

—  0.040 

.^7 

21     75 

81-759 

■317 

.667 

■'1,7 

82.309 

—  0.  109 

.S8 

22     75 

81  428 

■242 

.667 

.119 

81.976 

+  0  224 

.w 

Nov.       3     6,6 

81.642 

.229 

.669 

->34 

82.177 

+  0.023 

40 

5     88 

81.740 

.262 

.740 

-135 

S2.345 

—  0.145 

4' 

16     7  5 

2382.057 

0  098 

+  0.708 

—  0.143 

23S2.622 

—  0.422 

4^ 

17     83 

81.517 

•314 

-754 

•■44 

82.127 

+  0073 

4^ 

iS     8.6 

8 1.866 

.252 

.78. 

-144 

82.503 

—  0,303 

44 

23     8  6 

82.075 

■173 

.805 

-145 

82.735 

—  0  535 

45 

29     6  9 

81,589 

.269 

.717 

•145 

82  161 

+  0.039 

46 

Dec.        I     7-.^ 

2381.458 

0-325 

+  °-7-l7 

—  0.145 

2382.060 

+  0.140 

47 

2     6  8 

81.736 

-155 

.721 

•145 

82.312 

—  0, 1 1  2 

48 

4     64 

82,040 

.172 

.708 

.144 

82.604 

—  0.404 

40 

7     6.3 

82.093 

•249 

.7,6 

•143 

S2.666 

—  0.466 

50 

9     7.2 

82.034 

-27s 

.7S1 

.142 

82.673 

—  0.473 

5' 

14     6.2 

2382.749 

0.302 

+  0-734 

—  0. 1 38 

23S3345 

—  1,145 

52 

16     6.2 

82  946 

.0-4 

•747 

.136 

83-557 

—  1-357 

53 

24     6.2 

82759 

.183 

.780 

.129 

83,410 

—  1.210 

54 

S7  .Tan.     5     6.9 

83.01S 

-265 

.918 

.1 1 1 

83-825 

-  1.625 

55 

8     6.4 

82.437 

.129 

.877 

.104 

83.210 

—  I.OIO 

56 

10     6.7 

2381. 1 26 

0.210 

+  0.934 

—  0  102 

2381-959 

+  0  241 

67 

12     6-3 

83.019 

-133 

.899 

.099 

83819 

—  I  619 

58 

20     6.4 

82.630 

.104 

.969 

.083 

8.S.516 

-1-316 

59 

25     6.3 

81.007 

•309 

-993 

.072 

81  928 

+  0,272 

bo 

3>     6.5 

82-363 

.240 

1.066 

.058 

83371 

—  1.171 

61 

Feb.         .1^     6.0 

23S0.607 

0.262 

+  I  047 

—  0.04S 

2381.696 

+  0.504 

62 

8     5-9 

82  052 

-4°5 

1 .069 

-03S 

83.083 

—  0.883 

6^ 

17   17.1 

80629 

-193 

2.464 

—    .014 

83.079 

-0.879 

64 

25   ■7-4 

80.093 

.271 

i.8ifi 

+    -005 

S1.914 

+  0, 2S6 

65 

36  16.9 

80,558 

-322 

2-134 

.ooS 

82.700 

—  0.500 

66 

27    16.9 

2378-9.?° 

0.262 

+  2.221 

+  0  010 

2381. 161 

+  '039 

f>7 

Mar.      12    1 6. 1 

80.054 

•3 '3 

2-053 

•043 

82  150 

+  0.050 

OS 

16    15.7 

80  655 

.280 

2-133 

•052 

82840 

—  0  640 

69 

23   164 

80  964 

.092 

1.390 

.068 

82.422 

—  0.222 

70 

27   14-8 

79370 

-'47 

2-314 

.077 

81.761 

+  0.439 

71 

Apr.        2    15.3 

2380.059 

0.209 

+  I -5^3 

+  0.089 

2381.711 

+  0.4S9 

7- 

16   14.4 

79-198 

.322 

'-559 

.114 

80,871 

+  '•329 

73 

19   14.6 

81.328 

•153 

1.407 

.118 

82.S53 

—  0.653 

74 

20   15.0 

80-301 

■  205 

1-249 

.119 

81.669 

+  0.53' 

^  ; 

25    134 

80.515 

..64 

1.901 

.127 

82.543 

—  0,343 

Measures  of  the  diagonal  Distances  (a)  to  (b) 


No.  for 
Refer- 
ence. 


Exi><«;>ure  of 
PLile. 

18S7. 


Dbtanue 

of  u  to  6 

in  arc 


A%er.ige 

Deviation 

from  the 

Mean. 


Refraction.  ]  Aberration.  I 


Corrected 
Distance 
of  a  to  6. 


fmin 

Assumed 

Mean. 


76 
77 
78 
79 

So 
81 

82 

83 
84 

85 

86 
87 
88 
89 


Apr. 


Mav 


d.      h. 

26  14.2 

29  I.v8 

.50  '38 

5  '3-7 

7  '3° 

9  "24 

10  12.8 

'5  "3  0 

14  12.8 

16  12.8 

18  128 

20  13. 1 

26  13.2 

31  11.8 


2380.797 
80575 
80.584 
81.230 
80.784 

2380.167 
80.893 
81.584 

81.415 
81.470 

2381.172 
81.328 
80.954 
80.369 


o-!43 

+  '-390 

+  0.12S 

■3'2 

1.520 

•131 

.279 

1-474 

■>32 

.080 

1.362 

■37 

■53 

'597 

■39 

0302 

+  1.9R4 

+  0.140 

•155 

1.647 

.140 

.242 

1.429 

.14J 

.270 

1.517 

.■43 

.129 

1.442 

.144 

0.362 

+  1-37' 

+  0.144 

■93 

1. 199 

■45 

.204 

'■075 

.146 

.247 

1.444 

•M4 

^382.315 
82.226 
82.190 

82.729 

82.520 

2382.291 
82.680 

83-<55 
S3085 

83056 

2382.687 
82.672 
82.17s 
81  957 


—  0.1 15 

—  o  026 
+  0.010 

—  0.521; 

—  0.320 

—  o  091 

—  o  4S0 

—  o  955 

—  0885 
-^  0.856 

-0.4S7 

—  0472 
+  0.025 
+  0.243 


Column  1  contain.*  the  number  iov  rol'erencc  to  the  iScitos  whieh  ure  here, 
for  convenience,  deferred  to  the  end  of  Table  VII. 

Column  2  is  the  date  of  the  exposure  of  the  jjlates.  Here  it  is  nccesi^ary 
to  refer  back  to  §  IX.  in  the  Introduction  :  the  remarks  there  being  taken  into 
the  account,  it  is  here  only  necessary  to  state  that  the  ci)oeh  of  exjiosure  is 
taken  at  one  minute  before  the  removal  of  tlie  plate  from  the  instrument :  the 
exposures  necessary  for  the  production  of  a  measurable  disc  were  not  in  all  cases 
uniformly  the  same,  but  were  on  the  average  about  five  minutes.  See  ■J  XI.  of 
the  Introduction.  Any  considerable  dejiartures  from  the  five  minutes  exposure 
are  mentioned  in  the  Not«s.  It  was  considered  that  the  real  visible  formation 
of  the  photograjihic  discs  of  the  faint  stars  oceurred  about  one  minute  before 
their  completion.  It  is  unnecessary  further  to  enlarge  on  the  etleets  of  the 
epoch  of  exposure  on  the  refraction;  these  considerations  indicate  the  desirability 
of  using  <he  most  sensitive  plates  procurable. 

Column  3.  The  distance  of  (")  from  (i)  was  nieasiu-cd  on  each  of  the  fciir 
plates  by  means  of  five  bisections  of  each  of  the  star  discs.  The  same  part  of 
the  screw  was  always  used  for  the  reasons  given  in  §  XII. 

Column  4.  I  have  here  jireferred  an  average  deviation  of  the  twenty 
measures  Irom  their  mean  to  the  more  usual  cpiantity,  termed  '  probable  error,' 
as  bearing  a  more  precise  and  significant  meaning.  The  mean  of  all  these 
avi^rage  deviations  through  the  whole  series  of  distance  in  this  Table  is 
o".23i. 

Column  ',  is  the  cfTcct  of  refniclion  on  the  measured  distance  of  it  from  4. 
The  Ubual  I'orm,  here  adojitcd,  is  that  originnlly  given  by  llesscl 
(/k  =  i-.n  ',\  +  cos^  (//  — ';)  tan-  .•; . 


for  the  Correctioyi  of  the  Scale.  9 

Column  6  gives  the  correction  to  the  measured  distance  in  order  to  remove 
the  effects  of  Aberration.  The  quantities  inserted  in  this  Table  have  been 
comjiuted  from  the  expression  originally  due  to  Bessel's  investigation : 

,h=  {aA  +  bB} 
where  A  and  B  are  taken  from  the  Nautical  Almanac,  and 

[tan  e  sin  8  +  cos  8  sin  a] 


206365 


i  =  — — ^—  cos8cosa. 
206265 

Column  7  is  derived  from  column  3  by  the  algebraical  addition  of  the 
last  two  terms.  The  discrepancies  in  these  final  and  adopted  measures  are  very 
noticeable.  Differences  in  the  unknown  proper  motions  of  [a)  and  (i)  and  also 
some  possible  difference  of  their  parallaxes  might  account  for  some  very  trifling 
differences  here,  were  it  not  that  there  are  no  signs  of  periodicity  discernible. 
It  is  therefore  necessary  to  attribute  these  apparent  variations  of  distance  to 
changes  in  the  film,  and  in  the  inconstant  position  of  the  plates  in  regard  to 
the  focal  plane.  Another  consideration  is  that  the  practical  difficulty  of 
accurately  adjusting  the  photographic  plate  to  the  focus  of  the  mirror  for  the 
moment  is  formidable,  and  accompanied  with  a  greater  amount  of  uncertainty 
than  is  the  case  with  an  ordinary  refracting  telescope.  Further,  these  effects 
are  cumulative  over  long  distances.  An  alteration  of  o.i  inch  in  the  focal 
length  will  affect  the  distance  here  measm-ed  by  i".9. 

Column  8.  For  the  computations  of  this  column,  which  refer  to  the 
correction  to  be  made  to  the  measured  distances  on  the  photographic  plates, 
owing  to  the  various  causes  of  distortion  already  described,  the  process  adopted 
is  as  follows.  After  a  considerable  number  of  plates  have  been  measured  and 
corrected  for  refraction  and  aberration,  the  mean  of  the  whole  is  taken  and 
assumed  to  represent  the  ti-ue  distance  and  to  remain  constant  throughout  the 
year.  It  might  have  been  more  logical  to  have  completed  the  whole  measures 
for  the  year,  and  to  have  then  taken  the  average  for  the  year,  but  no  sensible 
increase  of  accuracy  would  have  resulted  from  the  delay.  The  constant 
quantity  assumed  for  the  distance  of  a  from  b  was  3382".20.  It  is  moreover 
to  be  observed  that  after  the  solution  of  the  Normal  Equations,  this  distance 
can  be  computed  with  greater  accuracy.  In  the  present  instance  this  diagonal 
distance  so  derived  is  2383".295.  This  is  the  mean  of  the  two  determinations 
from  6ij  and  61^  Cygni.  "With  the  above  explanation  it  will  be  seen  that 
these  quantities  are  obtained  by  subtracting  column  7  from  3383".20. 
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Bi'lativc  Parallax  of  Glj  Cij(jni  and  Star  (a). 


TABLE    II. 
Adopted  measures  of  Gl-^  Cygnifrom  the  comjyarison  Star  (a). 


No,  tor 
Refer- 
euoe. 

1  .„...>■         ! 

KxiKteure 
of  Pliite. 

188C. 

.M«i»ured 
UbUince  uf 
St.ir  (ii)  to 
till  C.vgnl 

Refraction 
Uorrtx'tion. 

AbermtioU 
t'orrcctiun. 

Proper 
Motion. 

Con-ection 
to  Scale. 

ColKlUllcd 

UUtAUce  of 
Star  (ci)  from 

till  CvOTl 

.\>>-l..Sv 
Devi- 
.'itioii. 

d.       h. 

// 

ir 

« 

„ 

-/ 

n 

I 

May       26  12.3 

1379.984 

+  1.686 

+  0.084 

-••733 

1380.021 

0.162 

2 

j8   1 1.9 

80.731 

0.843 

.084 

1. 717 

+  0.159 

So.  1 00 

293 

3 

.50  11.7 

80.462 

I  039 

.084 

1.704 

+    .186 

80.067 

•3>7 

4 

June        I    1 1 . 7 

8 1 .030 

0.852 

.084 

1.685 

—    -241 

80.040 

.274 

5 

4  I. .8 

81.013 

0-7S9 

•083 

1.662 

—    ^17' 

S0.022 

..83 

6 

8  11.9 

1380371 

+  0.687 

+  0.082 

—  1.630 

+  0.560 

1380.070 

0-275 

7 

15  11.2 

81.006 

.741 

.080 

'■575 

-    .246 

So  006 

•■.19 

8 

16  II. 7 

81.263 

.631 

.079 

■  567 

—    •M' 

80.265 

.167 

9 

23  11.6 

80.597 

■572 

•075 

1. 512 

+    •5'2 

80.244 

.129 

lO 

24  1 1.6 

81574 

.581 

•074 

•■504 

-    4.10 

80.295 

.246 

1 1 

28  12.0 

i.?8i.298 

+  0.494 

+  0.072 

-  '473 

—  0.146 

13S0.J45 

0.304 

12 

30   >'-4 

80.836 

■540 

.070 

1-457 

+    .406 

80.395 

•243 

1.? 

July         I    1 1.3 

80.893 

■552 

.069 

I  449 

+    .200 

80.265 

.225 

'4 

Aug.      20  I  I.I 

81.421 

■389 

■Oil 

1.052 

—    074 

80.695 

•274 

>S 

24     9.8 

80.884 

.409 

•005 

1.024 

+    .263 

80.537 

.257 

i6 

26     9.3 

1380713 

+  0.422 

+  0.00  J 

—  i.ooS 

+  0.401 

>.l8o.53o 

0. 1 36 

-7 

28     9.5 

81.024 

.410 

—     .001 

0.992 

+  01.10 

80.571 

•293 

i8 

29    95 

81351 

•407 

.002 

0.984 

—    .230 

80  543 

.264 

•9 

30    8.9 

81.178 

.428 

.004 

0-977 

+    -057 

80.682 

.170 

20 

31     8.8 

80.960 

•425 

.005 

0.969 

+    -252 

80.663 

.125 

21 

Sc'iit.       7     8.6 

1.181.112 

+  0.418 

—  0.015 

-0.914 

—  0.063 

1380.538 

0  183 

22 

10    8.4 

80.873 

.417 

.016 

.890 

+    .276 

80.6(10 

.  I  Iy6 

1.1 

11     8.5 

81 -375 

•4'.S 

.020 

.882 

—     .212 

80.676 

.304 

24 

13     «-4 

81.501 

.411 

•023 

.867 

—    .339 

80.683 

.242 

25 

IS     8.1 

Si.S.^S 

.418 

.026 

■85' 

—    -377 

80.722 

.'37 

26 

16     9.8 

1380.869 

+  0..185 

—  0.027 

—  0.842 

+  0.449 

1380.834 

0'205 

27 

17     8.1 

81.366 

.41K 

.028 

.835 

—    .303 

80.618 

-3" 

28 

18     8.0 

8>-.1S2 

.414 

.030 

.827 

—    -237 

80.672 

.083 

29 

20     9.0 

81.074 

■39' 

•033 

.811 

+    .32' 

80.942 

.096 

30 

22     9.4 

81.291 

•385 

•03s 

•795 

—   .168 

80.678 

•'47 

31 

27   10.2 

1381.209 

+  0.396 

—  0.042 

—  0.755 

—  0.252 

1 3^^0.556 

0.207 

3* 

29     8.6 

80.667 

.388 

•044 

.740 

4   -ajf" 

80.597 

•093 

33 

.10     8.4 

80.933 

•389 

.046 

•732 

+    .'4' 

S0.685 

.127 

34 

Oct.         2     8.2 

81.009 

•390 

.048 

.716 

-  .004 

80.631 

•309 

•" 

6    9.1 

80986 

•389 

•053 

.685 

+  .041 

80.67S 

.146 

Concluded  Distances  of  Glj  Ci/[/rti  from  Star  (a). 
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Xo.  for 
Refer- 
ence. 

Date  of 

Exposure 

of  Plate. 

1886-7. 

M'-asured 
Distance  of 
f>tjir  (a)  to 
6I1  C.vgni. 

Refraction 
Correction. 

.■Vberration 
Correction. 

Proper 
Motion. 

Correction 
to  Scale. 

Conchided 
Distance  of 
Star  (a) from 

6I1  Cjgni. 

Average 
Devi- 
ation. 

d.       h. 

„ 

" 

// 

If 

" 

ri 

„ 

36 

Oct.        13  10. 1 

13S1.101 

+  0.428 

—  0.060 

—  0.629 

—  0.023 

1380.817 

0.242 

3; 

21     7-5 

81. 141 

•385 

.068 

-567 

—    .063 

80.828 

•  183 

3S 

22     7-5 

80.901 

•385 

.069 

-559 

+    .130 

80.788 

.192 

3Q 

Nov.        3    6.6 

80  990 

•385 

.077 

•465 

+     -013 

80.846 

.107 

40 

S     8.8 

81.006 

.428 

.079 

■448 

—    .084 

80.S23 

•130 

41 

16     7-5 

1380.897 

+  0.412 

—  0.083 

—  0.362 

—  0.244 

1380  620 

O.2G4 

4^ 

17     8.3 

S0.583 

.442 

.083 

■354 

+    .042 

80.630 

•302 

43 

18     8.6 

80.818 

-458 

.084 

-346 

—    .175 

80.671 

■093 

44 

23     8.6 

80.848 

.476 

.084 

.306 

—    .310 

80.624 

.129 

45 

29     6.9 

80.629 

.417 

.084 

.260 

+     ^023 

80.725 

.0C4 

46 

Dec.        I     7.3 

1.180.523 

+  0.436 

—  0.084 

-  0.244 

+  0.081 

1380.712 

0.093 

47 

2    68 

80.741 

.430 

.084 

-236 

—  ^065 

80.776 

.129 

4S 

4    6.4 

80.885 

.412 

.084 

.221 

—    ^234 

80.758 

•175 

49 

7     6-3 

80.885 

.418 

.083 

•213 

—    .270 

80.737 

.242 

5° 

9     7-2 

80.907 

■458 

.0S2 

.181 

—    .274 

80.828 

206 

5' 

14     6.2 

1381.222 

+  0.428 

—  0.080 

—  0.142 

—  0.662 

I3S0.766 

0.122 

52 

16    6.2 

81.093 

•434 

.079 

.136 

-    .785 

80.537 

•'49 

S3 

24     6.2 

80.843 

•456 

.074 

—    .063 

—    .701 

80.461 

.274 

54 

87  Jan.    5     6.9 

80.985 

•546 

.064 

+    -034 

—    .941 

80.563 

.076 

55 

8     64 

80.572 

-5 '9 

.061 

•057 

-    ^585 

80.502 

•230 

56 

10     6.7 

'379-711 

+  0.555 

—  0.059 

+  0.073 

+  0.141 

1380.421 

0.163 

57 

12     6.3 

80-559 

•537 

•059 

.089 

—    937 

80.191 

.204 

58 

20     6.4 

80.451 

•585 

.048 

.152 

-    .762 

80.378 

.079 

59 

25     6.3 

79-357 

.600 

.042 

.191 

+    •158 

80.264 

•083 

60 

3'     6.5 

80.047 

.663 

■033 

■2.W 

—    .678 

80.238 

•.S02 

61 

Feb.         5     6.0 

'379-059 

+  0.642 

—  0.02S 

+  0.270 

+  0.292 

1380.231 

0.205 

62 

8     59 

79963 

0.658 

.022 

.302 

-    -S'l 

80.390 

•'73 

63 

17   17. 1 

78.907 

1.405 

—     .008 

-376 

—    -509 

80.171 

.164 

64 

25  17-4 

78.54' 

1.034 

+     -003 

•439 

+    .166 

80.183 

.207 

65 

26  i6.g 

78-758 

1.222 

.004 

•447 

—    .290 

80.141 

.198 

66 

27   16.9 

'377-715 

+  1.264 

+  0.006 

+  0.455 

+  0.602 

1380.042 

0.204 

67 

Mar.       12  16.1 

78-2.14 

1. 182 

-025 

•557 

+    ^029 

80.027 

.075 

68 

16  15.7 

78.582 

1.223 

.030 

•589 

-     37' 

80.053 

■  ^M 

69 

23   16.4 

7S.671 

0.795 

.040 

•644 

—    .129 

80.021 

.196 

70 

27   14.8 

77-803 

1.326 

•045 

•675 

+    .254 

80.103 

.244 

7' 

Apr.         2   15.3 

1378.017 

+  0.931 

+  0.052 

+  0.723 

+  0.283 

1380.006 

0.124 

72 

16  :4  4 

77-502 

0.927 

.066 

•833 

+    .764 

80092 

•173 

73 

19  14.6 

78.695 

0-805 

.068 

.856 

-    -378 

80.046 

.262 

74 

20  15.0 

78.239 

0.697 

.069 

.864 

+    •307 

80.176 

.085 

75 

25   134 

78-243 

1.091 

.073 

•904 

-    .199 

S0.II2 

.131 
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Belaiive  Parallax  of  61,  Cygni  and  Star  [a,). 


No.  for 
Refer- 
ence. 


Untc  .if 

of  Plate. 
1887. 


Measured 

Distance  of 

Refraction 

Aberration 

Proper 

Corrwtion 

Star  (ci)  to 

Correction. 

Correction. 

Motion. 

to  Scale. 

6h  Cvgni. 

Cuncludod 

Distance  of 

Star  (d)  from 

6U  Cygni. 


Average 
Devi- 

fttiun 


76 
77 
78 
79 

80 

81 
82 

83 
84 

85 

86 

87 
88 
89 


Apr. 


May 


(i. 

li. 

26 

14.J 

29 

I.VS 

.^0 

13.8 

5 

I.^7 

7 

I3-0 

9 

12.4 

10 

12.8 

'3 

'30 

14 

12.8 

16 

12.8 

18 

12.8 

20 

i3-< 

26 

13' 

.1' 

11.8 

1378.372 

+  0-795 

-h  0.074 

+  0.91 1 

—  0.067 

78.222 

.864 

.076 

■935 

—    015 

78.181 

■845 

■077 

.942 

-1-    .006 

7S.616 

.7S2 

•079 

.982 

—    .306 

78.206 

.927 

.080 

0.99S 

-    .185 

i378-o'3 

+  1-140 

+  0.081 

-1-  1013 

—  0.053 

7S.244 

-938 

.081 

1. 02 1 

-   .278 

78.646 

.815 

.0S2 

1045 

-   -553 

78.429 

.866 

.0R3 

I  053 

—   -S'J 

78-49-' 

.8=5 

-083 

1.068 

—   .496 

1378.205 

+  0.785 

+  0.084 

-1-  1.0S4 

—  0.282 

78.412 

.687 

.084 

l.IOO 

-    -273 

78.215 

.616 

.084 

1. 147 

+    .014 

77-857 

-82.S 

.083 

1. 187 

+    -i4> 

I3S0.085 
80.082 
80.051 
80.153 
80.026 

1380.194 

80.006 

80.035 
79.919 

79-9/2 

1379-876 
80.010 
80.076 
80.093 


0243 
.271 
.265 
.209 
.i6j 

0097 
-035 

.136 

.204 
■KM 

o  207 
-132 
-205 

•077 


The  preceding  Table  (Table  II)  applies  to  the  measures  of  the  distance  of 
the  comparison  star  (a)  from  the  jirincijial  star;  and,  after  what  has  Ix'cn  said 
already  by  way  of  exjijanation  of  Table  I,  it  is  unnecessary  to  make  any 
further  remarks  regardinnf  the  first  five  columns  of  Table  II.  Column  6 
piyes  the  pro[)er  motion  of  the  principal  star  reckoned  in  tiie  direction  of  llie 
star  of  comjiarison,  in  order  to  reduce  the  measures  to  the  common  ejioch  1H87, 
Jan.  I.  The  annual  proper  motion  of  61  Cyjjni  has  been  assumed  to  he, 
after  examination  from  yarious  sources,  that  given  in  the  Standard  Stare  of 
Prof.  S.  Newcomb,  viz. 

in  R.A.      -(-o'.3484 

in  6     -f-3".23i2 

equivalent  to  a  motion  of  5".2264  in  a  great  circle  inclined  at  ,"51°  48'  to  the 
parallel  of  declination,  and  this  quantity  has  been  reduced  in  the  direction  of 
the  star  of  comparison. 

Column  7  contains  the  necessary  corrections  to  the  forepoinpf  measuree,  on 
account  of  the  various  causes  of  irrcfjulanty  already  referred  to  when  treat inp^ 
of  the  diatfonal  measures.  Tlie  amount  of  correct i(iii  ajiplied  is  judpoilinual  to 
the  measure*]  distance,  on  the  scale  that  the  total  amount  of  correction  inserte<l 
in  coluiun  8  of  the  last  Table  is  aiiiijiciible  to  the  distance  of  23S2",20. 
For  inj^tance  on  i8,S6,  May  28,  the  correction  matle 

_  i38o".3 

~   2382.2 

which  is  the  number  inserted  in  the  enbimn  now  liein^'  described.  It  is  here 
c<)nfi<lently  assumed  that  all  irrcf^ulurities  dejiendinf;'  on  the  distance  measured 


+  o".275  =  +o".i.59 
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are  virtually  corrected  hereby,  whether  the  causes  are  known  or  unkBOwn,  and 
hence  no  separate  corrections  are  applied  for  temperature,  either  at  the  time  of 
measm-ement,  or  at  the  time  of  exposure.  Having  regard  to  the  variety  and 
amount  of  some  of  these  corrections,  it  might  have  been  feared  that  they  would 
have  been  fatal  to  the  ultimate  value  obtained  for  the  parallax.  On  the  other 
hand  the  frequent  changes  of  sign  have  a  tendency  to  remove  the  apprehension. 
In  order  to  ascertain  the  real  effect  of  the  correction  in  question,  the  parallax 
was  computed  both  with  and  without  it.  The  result  of  the  computation  was 
that  though  there  was  no  material  difference  in  the  total  amount  of  it,  on  the 
other  hand,  the  residuals  in  the  equations  of  condition  were  very  seriously 
affected,  even  to  ten  times  the  present  amount,  introducing  of  course  a 
proportional  theoretical  uncertainty  in  this  value.  The  final  conclusion  is 
that  the  corrections  in  question  are  both  real  and  absolutel}'  necessaiy.  Never- 
theless it  does  occasionally  happen  that  the  measures  of  one  or  other  of  the 
stars  do  show  glaring  and  enormous  discrepancies  from  the  remainder  of  the 
series.  Sometimes  such  evident  deviations  from  the  general  accuracy  can  be 
traced  to  some  mechanical  injury  of  the  film,  but  at  others  can  only  be  supposed 
to  arise  from  some  local  distortion,  the  cause  of  which  cannot  be  traced.  It 
has  been  the  practice  to  reject  all  measures  on  a  plate  t/iiis  abnormally 
disfigured,  and  the  cases  of  such  rejection  (w^hich  do  not  amount  to  3  per 
cent,  of  the  whole)  will  be  found  mentioned  in  the  notes. 

Column  8  speaks  for  itself,  as  being  the  concluded  value  of  the  distance 
of  stai"  (a)  from  6ij  Cygni,  obtained  by  the  application  of  the  small  corrections, 
contained  in  the  last  four  columns,  and,  when  slightly  modified,  forms  the 
independent  term  in  the  equations  of  condition. 

Column  9  is  the  correlative  of  column  4  in  Table  I,  to  which  the  same 
remarks  apply.     The  mean  of  the  whole  series  is  o".i82. 


TABLE   III. 

Equations  of  Condition  formed  from  the  measures  of  61  j  Cygni 

and  Star  (a). 


No. 

1886. 

Equations  of  Condition. 

Residual. 

d.      h. 

„ 

// 

I 

May     26  12.3 

—  0.329 

=   ,r  — 0.7029  77  — 0.6018  df). 

+  0.037 

2 

28  1 1.9 

—      250 

=  X  —    .6827        —    .5961 

—     043 

3 

30  II. 7 

-    .283 

=  X  —    .C628        —    .5918 

.000 

4 

June      I    1 1.7 

—    ..^'O 

=  X  —    .6420        —    .5853 

+    .046 

5 

4   11.8 

-     -.^28 

=  X  —   .6088        —    .5771 

+    -078 

6 

8   11.9 

—  0.280 

=   X  —0.562  s        —0.5660 

+  o-°5 1 

7 

15   II. 2 

—    -344 

=   X  —    .4759        —    .5469 

+    ■>53 

8 

16   II. 7 

-    .085 

=  X  —    .4627        —    .5442 

—   .101 

9 

23  II. 6 

—    .106 

=   X  —    .3685        —    .5250 

—   .038 

10 

24   11.6 

-    -055 

=  •»•  —    -3545        —   -S^S 

-    .083 

14 


Equations  of  Condition  for  the 


\  . 

I'.:.-, 

Equaliuns  of  Conditi 

">n 

lioM.l.li.l 

d. 

b. 

/. 

" 

II 

June    28 

12.0 

—  o.ioj    =   X  — 0.297977 

—  0.5114  dfx 

—  o.ooS 

12 

30 

I  1.4 

+  .045  =  J-  —  .2692 

—    ■hOh<) 

—     145 

1.? 

July       I 

'1-3 

—      .085     =     T    —     .2546 

—    -5031 

—    .001) 

'4 

Aug.     20 

II. I 

+    -345   =  ■<•  +    .4753 

—    -3653 

—    .019 

1 5 

'4 

9.8 

+    .187    =   J-   +    .5250 

—     3556 

+     061 

i6 

26 

9-3 

+  0.180   =   ,1-  -f  0  5491 

—  0.3501 

+  0.079 

i; 

28 

9-5 

+    .221    =  .r  +    .5729 

—    -3445 

+     048 

i8 

29 

9-5 

+    .193   =  J  ■+    .5851 

—    •34" 8 

+    .081 

>9 

30 

8.9 

+    -332   -  J    +    -5955 

—     3392 

—    .052 

20 

3' 

8.8 

+    .313   =   •'    +    •'iofi? 

—     3364 

—    .0:9 

21 

Sept.      7 

sr. 

+  0.1 88   =   ,1    +0.6807 

—  03  "74 

+  0.1:9 

22 

10 

8,4 

+    -3'°   =   ■'•  +    -7096 

—    -3091 

+    .019 

!3 

1 1 

85 

+    .326   =   J-   +    .7186 

—    •30''4 

+    .007 

=4 

13 

8.4 

+    -BM   =   a-  +    -7363 

—    -3009 

+    .009 

25 

"5 

8.1 

+    -373   =  •»•  +    -7531 

—     2955 

—    .023 

2r. 

16 

9.8 

+  0.4S4   =   ,r  +0.7617 

—  05925 

—  0.1 31 

J7 

J7 

8.1 

+    .268   =   .r  +    .7697 

—    .2900           1 

+    .088 

28 

18 

8.0 

+    .322   =  X  +    ■77''>7 

—    .2872 

+     037 

29 

20 

90 

+    .592   =   jr  +    .7924 

—    -2815 

-    -225 

30 

22 

9-4 

+    .328   =  .!•   +    .8057 

-    .276, 

+    -045 

3' 

37 

10.2 

+  0.206   =   .r  +  0.8359 

—  0.2623 

+  0.181 

32 

29 

8.6 

+    .247    -   .r  +    .8458 

—    -2570 

+    .'44 

33 

30 

8.4 

+    -i^i   =   •»•  +    -SsoG 

—     2543 

+    .058 

34 

Oct.          2 

8.2 

+    .2S1    =   .r   +    .8592 

—    .2488 

+    .118 

35 

6 

9.1 

+    .328    =.   .r  +    .8739 

—    .2380 

+     .076 

36 

13 

10. 1 

+  0.467   =  X  +o.88q6 

—  0.2185 

—  0.055 

37 

21 

7-5 

+    .478    =   0-  +    .8914 

—    .1969 

—    .065 

38 

22 

7-5 

+    .438   c   X   +    .8905 

—     1942 

—     -025 

39 

Nov.      3 

6.6 

+    .496   =   X  +    .8583 

-    •■6'S 

—    095 

40 

5 

8.8 

+    -473   =  '  +     5487 

-    -"SS? 

-  .076 

4' 

16 

75 

+  0.270    =    .r   +  0.7S08 

—  0.1257 

+  0.100 

42 

»7 

8.3 

+    .2S0    =    X   +    .7730 

—   .1229 

+  .087 

43 

18 

8.6 

+    .311    -   x  +    .7651 

—    .1201 

+  -042 

44 

23 

8.6 

+    -'74   =  a-  +    -T'zo 

—    .  1 064 

+  .072 

45 

29 

6.9 

+    -375   ^   *  +    •<'f'36 

—   .0904 

—  -054 

46 

Dec.      I 

7-3 

+  0.362    =   X  +  0.6420 

—  0.0847 

—  0.050 

47 

2 

6.8 

+    .426   =  X  +    .6316 

—   .0S20 

-  .118 

4« 

4 

6.4 

+    .408    -  X   +    .6093 

—   .0766 

—    .110 

49 

" 

6.3 

+    .387    -   '  +    -5743 

—   -0739 

—  .104 

JO 

f    .47R    =   '  +    ■54V 1 

'  ' ' 

20. \ 

Relative  Parallax  of  61,  Cygni  and  Star  (a). 
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No. 

188G-7. 

E<lU)ltinlls  .if  ColuUtti'Il. 

ReMdn.d. 

51 

a.  h. 
Dec-.  14  6.2 

+  0.416 

-  X    +  O.4S62  TT 

—  0.0492  (/jU. 

—  0.170 

62 

16  6.2 

+   -187 

=  J  +  -4599 

-  .0438 

+   049 

53 

24  6.2 

+   .111 

=  X  +  .3484 

—  .0219 

+  -078 

54 

S7  Jan.  5  6.9 

+   .213 

=  .r  +  .16S3 

+  .01  iS 

—  -099 

55 

8  6.4 

+   .152 

=  X   +  .1222 

+  .0198 

+  -058 

56 

10  6.7 

+  0.071 

=  a-  -|-  0.0909 

+  0.0253 

+  0.010 

57 

12  6.3 

—  ISO 

=  .r  -f  .0600 

+  .0308 

+  .228 

58 

20  6.4 

+  .028 

=   X   —  .0654 

+   0527 

—  .012 

59 

25  6.3 

—  .086 

=  X  —    .1440 

-)-  .0664 

—  .068 

1 

60 

31  6.5 

—  .1  12 

=    X  —    .2360 

-f-  .0829 

+  -056 

61 

Feb.   5   6.0 

—  0.119 

=  X   —0.3098 

+  0.0938 

+  0.032 

62 

8  5-9 

+  -040 

=  .r  —  .3538 

+  .1048 

-  -146 

63 

17  171 

—  -179 

=  X  —    .4838 

+  .1306 

+  -019 

64 

25  "7  4 

-  ..67 

=  -v  -    -5845 

+  .1526 

—  -035 

f-5 

26  1O.9 

—  .209 

=  X  —    .5961 

+  -1553 

+  .002 

66 

27  16.9 

—  0.308 

=  X   — 0.6076 

+  0.1581 

+  0.097 

67 

Mar.  12  16.1 

—  -323 

=   X   —  .7400 

+  -1935 

+  -057 

68 

16  15.7 

—  -297 

=   X  —    .7736 

+  .2044 

-  .0.7 

69 

23  16.4 

-  329 

-  X  —  .8236 

+  2236 

+  -029 

70 

27  148 

-  -247 

=   X  —    .8464 

+  -2344 

—  .063 

VI 

Apr.   2  15.3 

—  0-344 

=  X   —0.8736 

+  0.2509 

+  0.023 

72 

16  144 

-  258 

=  X   —  .9006 

+  .2891 

—  .072 

73 

19  14.6 

—  -304 

=  X  —    .8997 

+  -2973 

+  -025 

74 

20  15.0 

—  .174 

=  .1-  —  .8989 

+  3000 

—  -155 

75 

25  134 

-  .23S 

=  x  —  .8910 

+  -3137 

—  .087 

76 

26  14.2 

—  0.265 

=  X   —  0.8S84 

+  0.3165 

—  0059 

77 

29  '3-8 

—  .268 

=  .r  —  .8798 

+  -3246 

—  .052 

78 

30  13  8 

—  299 

=  X  -  .8765 

+  ■3272 

—  .019 

79 

i^iay  5  '3-7 

-  -'97 

=  X  -  .8556 

+  -.Hio 

—  .Ill 

So 

7  130 

-  324 

=  X  -  .8458 

+  -3465 

—  .020 

81 

9  '2-4 

—  0.156 

=  X  —0.8349 

+  0.3519 

—  0.143 

82 

10  12.8 

—  -344 

=  X  —  .8290 

+  -3546 

+  -150 

83 

13  130 

—  -315 

=  X  —  .8099 

+  .3628 

—  .02S 

84 

14  12.S 

—  -43  ■ 

=  X  —  .8032 

+  ■3<)SS 

+  .>47 

85 

16  12.S 

-  -.^78 

=  •'•  —  -7890 

+  -37 'o 

+  .100 

85 

18  12.8 

—  0474 

=  J-  -  0-7736 

+  0.3765 

+  0.203 

87 

20  13. 1 

—  .34° 

=  X  —  .7576 

+  -3820 

—  .076 

88 

26  13.2 

—  -274 

=  X  —  .7042 

+  -3984 

+  -034 

89 

31  n.S 

—  -257 

=  X  —  .6547 

+  .4120 

+  .038 

16  Concluded  Rcsxdt  of  the  Relative  Parallax 

Table  III  contains  the  89  equations  of  condition  from  which  the  Parallax  is 
to  be  deduced.  The  Parallax  in  distance,  as  computed  from  Bessel's  expression 
(demonstrated  in  the  Appendix)  is 

Bm  cos  (J/— 0);t 
where  m  cos  JI  =  sin  a  sin  P  +  cos  a  sin  6  cos  P. 

m  sin  M  =  ( —  cos  a  sin  P  +  sin  a  sin  6  cos  P)  cos  to — cos  6  cos  P  sin  to, 
and  if  P  be  assumed  108°  26'  this  expression  becomes 

K  [9.95260]  cos  (206^  8'-  O)  TT 
where  R  =  the  Earth's  Radius  Vector : 
and     O  =  the  Sun's  Longitude,  both  at  the  time  of  exposure. 

Again  if  6fx  be  tlie  unknown  small  correction  reijuired  to  tin-  assuuuMl 
annual  proper  motion  {fx)  in  the  direction  of  distance,  this  term  multiplied  by 
the  fraction  of  year  will  enter  into  the  ci|uations  of  condition.     Lastly,  since 

Concluded  Distance  =  True  Distance  (.r)  +  y/ 77  +  7J  (/ fx 
if  from  each  side  of  the  equation  a  constant   be  removed,   in   tliis  instance 
i38o".35o,  there  will  result  the  equations  of  condition  in  a  convenient  ibiiii 
for  computation.     In  this  way  Table  III  has  been  formed. 

Before  solving  this  Table  by  the  usual  method,  it  should  be  stated  that 
a  term  («)  depending  on  a  presumed  dilference  of  aberration  of  the  two  stars 
has  not  been  inserted.  Presumably,  there  can  be  little  ijuestion  but  that  there 
may  be  a  difference  in  the  coefficient  of  aberration  on  account  of  the  varied 
conditions  of  the  stars  themselves.  If  tliis  difference  be  tiiken  into  the  account 
the  equations  of  condition  become  altered  b_v  the  insertion  of  a  term, 

?«'sin(0— J/')(t, 
but  on  mature  reflection,  it  is  seen  that  the  alteration  in  the  coefficient  of 
aberration  would  be  so  sliglit,  that  a  priori  no  a]ipreciable  effect  would  result  in 
the  value  of  w.  To  set  this  ijuestion  at  rest,  I  bad  recourse  to  tSir  U.  Hall's  com- 
putation for  the  parallax  of  61  Cygni,  where  this  term  is  taken  into  the  account. 
The  result,  according  to  Sir  R.  Ball,  is  an  alteration  of  o".03,  amounting 
to  yi^  of  the  whole  constant  of  aberration.  Now  the  actual  correction  to 
the  measured  distances  rarely  exceeds  o".i,  so  that  the  distances  would  not  be 
altered  by  more  than  jro'oTr  of  a  second  of  arc. 

As  a  matter  of  fact  the  value  of  tt  deduced  from  Dr.  JJall's  e(iuations  of 
condition,  neglecting  the  term,  is  changed  from  o".4659  to  o".446i,  whereas, 
on  the  other  hand,  the  weight  of  -n  is  increased  from  4.887  to  7-°57-  Similar 
results  are  derived  from  a  similar  enquiry  based  on  the  parallactic  conqmta- 
tions  of  Prof  Asaph  Hall.  On  thene  grounds  I  regard  it  as  desirable  to 
omit  all  consideration  of  :iii y  jiresumed  change  in  the  aberration  constant. 

Further,  it  will  be  ob.-crved  that  no  in(M|ualiti('s  of  weight  have  been  assigned 
to  the  various  equations  of  condition,  for  it  was  felt  tluit  any  such  ine(|uality  of 
weight  must  be  connected  with  physical  variations  of  the  film  aiul  tlic  images 
imjiressed  thereon.  At  first  sight  the  varying  values  in  columns  j  and  9  of 
Tables  I  and  IF  niiglit  apjiear  to  indicate  the  varying  security  in  the  equations 
of  condition  themselves,  and  would  fui-nish  the  means  of  deriving  the  necessary 
innltipliers  U>  bring  them  into  greater  uniformity.  On  the  other  hand,  it  will 
he  found  that  mcasurcB  taken  on  the  same  iiarts  of  the  plate  arc  aflccted  by 
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very  different  errors,  and  that  therefore  any  multipliers  introduced  for  the 
purjiose  of  establishing-  uniformity  in  the  measurements  on  the  plate  would  be 
utterly  inconsistent.  The  supplementary  Table  IV  (page  1 8)  has  been  drawn 
up  in  order  to  show  at  a  glance  that  the  variations  in  measuring  in  the  same 
direction  and  on  the  same  plate  are  purely  accidental  and  do  not  depend  upon 
the  condition  of  the  film. 

In  this  Table  (III)  the  last  column  contains  the  residuals  arising  from  the 
introduction  of  the  values  obtained  of  the  unknown  quantities,  and  I  am  induced 
to  regard  them  as  exceptionally  small,  and  with  a  felicitous  succession  of  changes 
of  sign,  justifying  a  high  degree  of  confidence  in  a  novel  method  which  has 
now  been  for  the  first  time  put  upon  its  trial  on  a  very  considerable  scale. 

The  normal  equations  have  been  formed  after  the  usual  method  and  are  as 
follows : — 

+    3.1530=  +89.00003'— 7.3917  rtlju—    0.17107: 
-  3-^737=  -   7-3917    +8.8384       -  9.0374 
+  17.2577=-  0.1710   -9.0374       -4T.2547 
whence  are  derived  the  following  results — 

X  =  +0.0406 
d  fi  =  4-0.0514 
■n  =  +0.4294. 

The  quantity  expressed  by  the  symbol  x  is  of  no  practical  importance,  for 
it  depends  mainly  on  the  somewhat  arbitrary  assumption  that  the  distance 
between  the  two  diagonal  stars  is  3382".20.  A  similar  remark  may  be  made 
as  to  any  physical  significance  in  the  quantity  6  fj.,  inasmuch  as  it  here  depends 
upon  months,  whereas  to  be  of  value  it  should  be  measured  by  years.  I  have 
therefore  not  concerned  myself  with  any  determination  of  a  theoretical  probable 
error  of  either  of  these  quantities  which,  under  the  circumstances,  may  be 
properly  regarded  as  illusory. 

Very  different  is  the  case  with  the  value  of  tt,  being  in  reality  the  sole  and 
final  object  of  this  investigation.  For  the  present  it  will  be  sufficient  to  add 
that  its  jjrobable  error  is  o".oi62,  so  that  with  reference  to  stai-  (a) 

TT  =  0".4294  +  0".0162. 

Further,  the  probable  error  of  the  resulting  measures  derived  from  four 
plates,  by  this  method  of  treatment,  on  the  same  night  is  +o".09i. 

It  is  here  interesting  to  remark  in  passing,  and  especially  as  appertaining 
to  a,  method  so  novel  as  the  present,  that  Bessel's  probable  error  is  practically 
identical  with  that  here  stated.  So  far  then  as  the  present  results  are  concerned, 
they  may  be  regarded  as  exjiressing  an  equality  of  accuracy  between  the 
photographic  and  Bessel's  Heliometer  measures ;  the  great  advantage  in  point 
of  convenience  and  rapidity  in  the  multiplication  of  observations  is  on  the  side 
of  photograj)hy . 


18 


Bclative  Parallax  of  61^  Cygni  and  Star  (a). 


TABLE    IV   {Supplemental^). 

The  'Average  deviation'  derived  from  all  the  measures  on  the 
same  plates  for  one  night. 


Pnte. 

1886. 

a-b. 

«li-ii. 

CI, -11. 

61l-(.. 

61j-(-. 

c      d. 

C.l.     c. 

Gi:   1:  .  r,i,   ,;.     r.i.-  j. 

1             1 

„ 

n 

// 

// 

n 

II 

It 

n 

II 

'/ 

May    3° 

0-353 

0.317 

0.096 

0-I33 

0.132 

0-305 

0.203 

0.283 

0.262 

0  092 

June     I 

.029 

.274 

•342 

.301 

•137 

.211 

•13s 

.296 

■'33 

.18S 

4 

•'74 

•183 

.183 

.252 

•293 

•243 

■'39 

•049 

■57 

.340 

8 

■.W 

•2/5 

.202 

.096 

.087 

.092 

.296 

.176 

■59 

.183 

■5 

■■^9i 

■n<) 

•»34 

.074 

..65 

.136 

.087 

.091 

•097 

■  ■.16 

i6 

0.179 

0.167 

0.127 

0.165 

0193 

0.274 

0.243 

0.207 

0.247 

0.274 

23 

.326 

.129 

.396 

•  2S3 

.242 

.381 

"3 

.170 

•225 

•225 

24 

.285 

.24C 

.079 

.324 

■302 

IIS 

•295 

.183 

•303 

•243 

28 

•329 

•.304 

.104 

.130 

•0S5 

.10 

•193 

•243 

.120 

•245 

■225 

•■44 

.187 

.242 

.085 

.21 1 

July      I 

0.243 

0.225 

0243 

o->37 

0.138 

0.202 

0.230 

0.270 

0.162 

0.096 

Aug.    ao 

•■37 

.274 

•22s 

.217 

•243 

.150 

.164 

■■35 

•139 

•243 

H 

.089 

•257 

.262 

.144 

.363 

•309 

•244 

.206 

.192 

.164 

i6 

.329 

.136 

•2.?9 

.209 

•'■3 

•37  ■ 

■3" 

.209 

•■57 

•■75 

28 

•327 

•293 

•  136 

•093 

.270 

.244 

.346 

■39 

.244 

.190 

29 

0243 

0.264 

0.074 

0.062 

0.126 

0.262 

0.087 

0.324 

0.309 

0.151 

30 

.292 

.170 

.092 

.147 

.163 

.203 

.162 

.343 

•  250 

.206 

3' 

•  136 

•I2S 

•>77 

•243 

.192 

•'35 

.207 

■26s 

•'.13 

.264 

•'^'•I't-     7 

.335 

•  183 

.350 

.128 

•247 

.129 

•  ■38 

.129 

.182 

.083 

10 

•i8.l 

.196 

•■39 

•2S3 

■03 

•322 

■92 

■43 

.209 

.320 

Parallax  ofGl^  Cygni  and  Star  (a). 

I  now  jnocc'cd  to  ii  similar  discussion  of  the  panillax  of  the  second  com- 
ponent of  61  Cyf^ni,  with  rcfi^'ard  to  tlie  same  star  of  comparison  (u).  Voiy 
sufficient  reasons  for  adoptinj;  the  somewhat  unusual  course  of  invest ig'ntiii};' 
the  parallax  not  only  of  a  star,  hut  also  of  its  close  r'om|iiinion,  will  he  fonml  on 
reference  to  II.  of  the  Introduction. 

The  Tables  are  in  all  respects,  muiafii  mvfandii,  analogous  to  those  already 
described,  the  measurements  of  the  same  diMf^'onal  distance  rcforrin<>'  to  both 
components.  This  beinj,'-  the  case,  no  further  description  is  required,  and  the 
Tables  are  given  consecutively  without  additional  comment;  the  res]icctivc 
headings  of  each  column  are  sufficient  indication  of  their  meaning. 
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TABLE    V. 

Concluded  measures  of  Q\„  Cygni  from  the  compariso7i  Star  (a). 


Nu.  for 
Refer- 
ence. 


Date  of 
Exposure 
of  Plate. 

1886. 


Measured 
Distance  of 
Star  (a)  to 

6I2  Cjgni. 


Refraction 
Correction. 


Aberration 
Correction. 


I 

2 

3 
4 
5 
6 

7 
8 

9 
10 

II 

12 
13 
•4 
15 
16 

17 

18 

•9 
20 


23 
24 
35 
26 
27 
28 
29 
30 

31 
32 
33 
34 

35 


June 


.luly 
Aug. 


J.  L. 

May   26  12.3 

28  II.9 

30  II. 7 

I  II. 7 

4  ii.S 

8  11.9 

15  II. 2 

16  11.7 

23  11.6 

24  II. 6 

28  12.0 

30  1 1.4 

1  11.3 

20  HI 

24  9.8 

26  g.3 

28  g.s 

29  9-5 

30  8.9 
3i  8.8 

7  8.6 

10  8.4 

11  8.5 

13  8-4 

15  8.1 

16  9.8 

17  8.1 

18  8.0 
20  9.0 
22  9.4 

27  10.2 

29  8.6 

30  8.4 

2  8.2 
6  9.1 


Sept. 


Oct. 


1359-790 
60.439 
60.196 
60.901 
60  710 

1360.086 
60.783 
60.837 
60.160 
61.178 

1361.063 
60.463 
60.786 
61. 112 
60.534 

1360.306 
60.749 
60.917 
60.846 
60.638 

1360.971 
60.628 
61. 117 
61.142 
61.267 

1360.480 
61.009 
61.109 
60. 7 1  o 
61.015 

1360.869 

60.309 
60.698 
60.713 
60.812 


+  1-657 
0.827 
1.019 
0.836 
0-74S 

+  0.675 
.72S 
.621 
•563 

•572 

+  0.485 
■532 
■534 
•3S3 
.402 

+  0.416 

•403 
.400 
.422 
.419 

+  0.412 
.411 
.409 

•403 
.412 

+  0.381 
.409 
.404 
.383 

.381 

+  0.391 
.382 

•383 
■383 
.382 


+  0.083 
.083 
.083 
-083 
.082 

+  0.081 
.078 
.078 
•074 
•073 

+  0.071 
.069 
.068 
.011 
•005 

+  0.002 

—  .001 
.002 
.004 
.005 

—  0.015 

•015 
.020 
•023 
.026 

—  0.026 

.028 
.030 
•032 
•035 

—  0.041 

.044 

•045 
.047 

•052 


Proper 
Motion. 


Correction 
to  Scale, 


Concluded 

Distance  of 

Star  {a)  from 

61.  Cygni. 


Average 
Devi- 
ation. 


» 

« 

.727 

.711 

+  0-157  1 

.699 

+ 

.184 

.680 

— 

.238 

.656 

— 

.169 

.624 

+  0.552 

-570 

— 

•243 

.562 

— 

•139 

•507 

+ 

•505 

•499 

— 

.424 

.46S 

—  0.144 

452 

+ 

.401 

•444 

+ 

.198 

.04S 

— 

■073 

.020 

+ 

•259 

-005 

+  0.396 

.989 

+ 

.128 

.981 

.227 

>-973 

+ 

.056 

'•965 

+ 

.249 

).9ii 

—  0.062 

.887 

+ 

.272 

.879 

— 

.209 

.863 

— 

•334 

.848 

— 

■370 

..839 

+  0.443 

.832 

— 

•299 

.824 

— 

-234 

.808 

+ 

■327 

.792 

— 

.166 

>-753 

—  0.249 

•738 

+ 

■321 

•73° 

+ 

-139 

•714 

— 

.004 

.683 

+ 

.040 

1359803 

59-795 
59783 
59.902 

59712 
1359770 
59  776 
59835 
59-795 
59.900 

1 360.007 
60.013 
60.142 
60.385 
60.180 

1360.115 
60.290 
60.107 
60.347 
60.336 

1360.395 
60.409 
60.418 
60.325 
60.435 

1360.439 
60.259 
60.425 
60.580 
60.403 

1360.217 
60.230 
60.445 
60.331 
60.499 


225 
096 

342 
183 
202 

134 
127 
296 
079 
104 
120 
243 
225 
262 

239 
136 

074 
092 

177 

250 

139 
192 
097 
146 

312 

242 
193 
209 

254 

177 
202 

317 
07s 
.46 


20  Concluded  Distances  of  61o  Cygni  from  Star  (a). 


Xo.  for 
Refer- 
enco. 

Date  of 
Exix«ure 
of  Plate. 

18S6-7. 

Meisured 
Distance  of 
Star  (a)  to 
61,  Cygni. 

Refraction 
Correction. 

-Xberration 
Correction. 

Ptopor 
Motion. 

Correction 
to  Scale. 

Cuududcd 

Distance  of 

Star  {a)  from 

6b  Cj-gni- 

.\veragf 
Devi- 
atlon. 

d.      h. 

// 

// 

// 

ti 

ft 

it 

„ 

.^6 

Oct.       13   10. 1 

1360.720 

+  0-425 

—  0.059 

—0.637 

—  0.033 

1360.436 

0.207 

37 

2'     7-5 

60.831 

.381 

.067 

■565 

-  .063 

60.518 

•093 

38 

22     7-5 

60.631 

-381 

.068 

•557 

+     .138 

60.515 

•152 

39 

Nov.       .^    6.6 

60.551 

.381 

.076 

■463 

+   013 

60-406 

•l.i3 

40 

5     8-8 

60.647 

•425 

-077 

•447 

-  -083 

60.465 

.246 

41 

'6     7-S 

1360.669 

+  0-407 

—  0.082 

—  0.360 

—  0.341 

1360.393 

0.J62 

42 

17     8.3 

60.324 

■439 

.083 

•353 

+  -042 

60.370 

•305 

43 

iS    8.6 

60.428 

•455 

.082 

-345 

-   -173 

60.383 

.129 

44 

23     8.6 

60.666 

-472 

.083 

•305 

-    -305 

60.445 

■•73 

45 

29    6.9 

60.290 

•413 

.083 

259 

+    .022 

60.383 

■  156 

46 

Dec.       1     7.3 

1360.285 

+  0-434 

—  0.0S3 

—  0.243 

+  o.oSo 

■360-473 

0-1.15 

4" 

J     6.8 

60.411 

.416 

-083 

•235 

—    .064 

60-445 

-182 

48 

4    6-4 

60.557 

.407 

.083 

.220 

-     231 

60.430 

.129 

49 

7     6.3 

60.530 

•4 '3 

.082 

.212 

-    -266 

60.383 

■244 

5° 

9     7-2 

60.640 

-454 

.081 

.180 

—   .370 

60.563 

.383 

5' 

14      6.2 

1361.026 

+  0-425 

-  0.079 

—  0.141 

-  0-653 

1360.578 

0.373 

Si 

16    6.2 

60.792 

-431 

.078 

.136 

—   -775 

60.244 

•225 

53 

24    6.3 

60.633 

•454 

-073 

—  0.063 

—   .691 

60.360 

•279 

54 

87  Jan.  5     6.9 

60.791 

-546 

.064 

+0.034 

-   .938 

60.379 

•093 

55 

8    6.4 

60.376 

•5'9 

.061 

+  0.057 

—   -577 

60.314 

.12S 

56 

10    6.7 

1359.461 

+  0-5S5 

—  0.058 

+  0.073 

+  0.138 

1360.169 

0.200 

57 

12      6.3 

60.640 

-5.15 

.056 

.088 

-   -925 

60.282 

.144 

58 

30      6.4 

60.187 

-.585 

•047 

•«5i 

-   -75' 

60-125 

.207 

59 

25      6.3 

59097 

.601 

.041 

.191 

+   -«55 

60-003 

-093 

60 

3"     6.5 

59-9 '5 

-664 

-033 

•  338 

—   .669 

60.115 

.160 

61 

Feb.       5     60 

1358-902 

+  0-640 

—  0-027 

+  0.269 

+  0.288 

1360.073 

0-205 

62 

8    5-9 

59-605 

0657 

.022 

•301 

—    504 

60.037 

-302 

63 

17  17.1 

58-780 

«-.193 

—    -008 

•374 

-   .502 

60.037 

••4-' 

64 

25  »7-4 

58-371 

I-019 

+     003 

■438 

+   ■163 

59-994 

.190 

65 

26   i6.g 

58-635 

1-203 

-004 

•446 

-   .386 

60.003 

-085 

M 

27   16.9 

'3.^7-632 

+  1-248 

+  0.006 

+  0.454 

+  0.593 

"359-933 

0-073 

f>: 

Mnr.      13    1 6. 1 

58-190 

1.164 

■024 

■555 

+    -029 

59.963 

.240 

6S 

16  15.7 

58-413 

1.206 

030 

.586 

-   -365 

59-870 

.262 

69 

23  '6.4 

58.180 

O-7S0 

-039 

-641 

-    •>27 

59-7  "3 

"35 

70 

27  M-8 

57-543 

>  309 

-044 

•673 

+     -25> 

59.830 

-.56 

7' 

Apr.         2    15.3 

"357-739 

+  0.915 

+  0.051 

+  0.730 

+  0-279 

"359-704 

0-093 

7' 

16   14.4 

57-116 

.911 

-065 

•830 

+   -759 

59-681 

.240 

73 

19   14.6 

58-379 

-790 

-067 

-853 

-    -373 

59-7"6 

.323 

74 

20  15.0 

57-793 

0.683 

.068 

.861 

+    -303 

59-708 

"74 

75 

25  1 3-4 

57-876 

I-071 

-073 

.900 

-    .196 

S9-7»3 

"39 

Equations  of  Condition:    61,  Cygni  and  Star  (a). 
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No.  for 
Kefer- 
ence. 

Date  of 
Exptjsure 
uf  Plate. 

1887. 

Meas\u-ed 
Distance  of 
Star  (a)  to 
61:  Cygni. 

Refraction  Aberration 
Correction.  .Correction. 

Proper 
Motion. 

Correction 

to  Scale. 

Concluded 
Distance  of 
Star  (1)  from 

6I2  C.vgni. 

Average 
Devi- 
ation. 

d.      h. 

It 

» 

// 

// 

„ 

„ 

// 

76 

Apr.      26  14.2 

1357-972 

+  0.780 

+  0.073 

+  0.908 

—  0.066 

1359.667 

0-153 

77 

29  13.8 

57-879 

.850 

•075 

-930 

—    .015 

59-719 

.180 

78 

.1°  13-8 

57-793 

.829 

•075 

-939 

+     .006 

59-642 

.127 

79 

May        5   '3-7 

58-ioS 

.768 

.078 

■979 

—      303 

59.627 

.242 

80 

7  13-0 

57-923 

.910 

■079 

•994 

-    .183 

59-723 

-270 

81 

9   '2-4 

1358532 

+  I. 118 

+  0.080 

+  l.OIO 

—  0.052 

1359.688 

0.304 

82 

10  12.8 

58-033 

.920 

.080 

1. 01 7 

—    -275 

59-775 

.262 

83 

13  '3-0 

58-513 

.800 

.081 

1. 041 

-    -546 

59.889 

-153 

84 

14  12.8 

58.199 

-851 

.081 

1.049 

-    .506 

59-674 

.190 

85 

16  12.8 

58-213 

.808 

.082 

1.065 

—    .490 

59.6S8 

-.85 

86 

18    12.8 

1358-113 

+  0.769 

+  0.082 

+  1.080 

—  0.279 

1359-765 

0.204 

87 

20  i.^.i 

58-213 

-675 

-083 

1.096 

—    .270 

59-797 

-1.35 

88 

26    1.^.2 

57884 

.600 

-083 

1. 144 

+    -014 

59-725 

•157 

89 

31   II. 8 

57-506 

.808 

.082 

1. 182 

+    -139 

59717 

.172 

TABLE    YI. 

Equations  of  Condition  f mined  from  the  measures  of  Q\,,  Cygni 

and  Star  (a). 


Xo. 

;:s. 

Equations  of  Condition. 

Residual. 

d.   il. 

„ 

// 

I 

May     26   13.3 

—  0.197     —     ^    — 0.7022    77 

—  0.6018  d  jx 

—  0.035 

2 

28   II. 9 

—    .205    =  X  —    .6820 

—  -5961 

—     .018 

1 

3 

30  11.7 

—    .217   =   X  —    .6621 

—  -5918 

+      003 

4 

June      I   11.7 

—    .09S   =  X  —    .6413 

-  -5853 

—     .107 

5 

4  11.8 

—    .288    =    X   —    .60S0 

—    -5771 

+     -098 

6 

8  11.9 

—  0.230   =   X  — 0.5617 

—  0.5660 

+  0.060 

7 

15   11.2 

—    .224   =   X  —    .4751 

—   -5469 

+     .092 

8 

16  II. 7 

—    .165   =  X  —    .4619 

—   -5442 

+     -039 

9 

23   1 1.6 

—    .205   =  X  —    .3676 

—    -5250 

1            +     .120 

10 

24  II. 6 

—    .100   =  X  —    .3536 

—   -5223 

+     .022 

II 

28  12.0 

+  0.007  =  ^  —0.2971 

—  0.5114 

—  0.061 

12 

30  1 1-4 

+    .013   =  X  —    .2684 

—   .5059 

—     -054 

13 

July       I   1 1.3 

■f    .142    =  X  —    .2538 

—    -5031 

—     -I77 

•4 

Aug.    20  11. 1 

+      -385     =     3-     +     -4758 

-   -36=3 

—     .10! 

15 

24     oS 

+    .180  =  J-   +     ^-J^? 

—  ■:-,■■■:•'' 

+     -127 

99 


Equations  of  Condition  for  the 


1 

lS8i;-7. 

l;iiu;itii>ns  uf  CuDilit!' 

11 

Kl'suIuaI. 

d.   h. 

„ 

n 

i6 

Aug.  26  9.3 

-f  0.115  =  *  +0-5496  "■ 

—  0.3501  dfi 

+  0.201 

•? 

2S   9.5 

+  .290  =  J-  +  .5733 

—  -3445 

+  -037 

i8 

29  9-5 

+  .107  =  I  +  .5855 

-  -3418 

+   -225 

'9 

3°  8.9 

+  -347  =  -r  +  -5959 

—  3392 

.010 

20 

31  8.8 

+  336  =  X  +    .60; I 

—  3364 

+   .006 

21 

Sept.   7  8.6 

+  0.395  =  ^  +0.6810 

-0-3174 

—  0.0.' 1 

22 

10  8.4 

+  .409  =  X  +    .7099 

—  -3091 

—  .021 

23 

II  8.5 

+  .418  =  X  +   .7189 

—  .3064 

—  .026 

24 

13  8.4 

+  -325  =  *  +  7365 

—  .3009 

+   .074 

25 

15  8.1 

+  -435  =  *  +  -7533 

—  -2955 

-  .OJ9 

26 

16  9.8 

+  0.439  =  X   +0.7617 

—  0.2925 

—  O.O2S 

27 

.7  8.1 

+  .259  =  X  +    .7700 

—  .2900 

+   -155 

28 

18  8.0 

+  425  =  X  +    .7769 

-  .2872 

—  .008 

29 

20  9.0 

+  .580  =  X  +    .7926 

—  -2815 

-  -156 

30 

22  9-4 

+  .403  =  X  +  .8059 

—  .2761 

+   .028 

31 

2;  10.2 

+  0.217  =  J-  +0.8360 

—  0.2623 

+  0.227 

32 

29  8.6 

+  .230  =  J-  +  .S458 

—  -2570 

+  -219 

33 

30  8.4 

+  -445  =  *  +  8506 

—  -2543 

+  -005 

34 

Oct,   2  8.2 

+  -Si^    =  X  +    .8592 

—  .2488 

+  -124 

35 

6  9.1 

+  -499  =  *  +  -8739 

—  .2380 

—  .03S 

36 

13  lO.I 

+  0.436  =  X   4-0.8894 

—  0.2185 

+  0.034 

37 

21  75 

+  .518  =  X  +  .8911 

—  .1969 

—  .046 

38 

22  7-5 

+  ■5>5  =  X  +  8902 

—  -1942 

—  -044 

39 

Nov.   3  6.6 

+  .406  =  X  +  .8579 

—  1615 

+  .064 

40 

S  8.8 

+  .465  =  X  +  .8482 

-  -1557 

—  .009 

4' 

>6  7-5 

+  0.393  =  X   +0.7803 

—  0.1257 

+  0.037 

42 

•7  8.3 

+  -STo  =  X  +    .7724 

—  .1229 

+  .056 

43 

18  8.6 

+  .283  =  X  +  .7645 

—  .1201 

+  -140 

44 

23  8.6 

+  .445  =  X  +  .7214 

—  .1064 

—  .040 

45 

39  6.9 

+  383  =  -^  +  6629 

—  .0904 

—  .001 

4^' 

Dec.   I  7.3 

+  0-473  =  '  +0.6413 

—  0.0847 

—  O.IOI 

47 

2  6.8 

+  -44.S  "  -f  +  -6.109 

—  .0H20 

—  056 

1« 

4  6-4 

+  .430  =  I  +  .60S7 

—  .0766 

—  .070 

4'* 

7  6.3 

+  -383  -  »  +  -5738 

—  -0739 

—  .03S 

:■' 

9  7-2 

+  -563  =  X  +  .5486 

—  .0628 

—  .2iH 

51 

14  6.2 

+  0.578  =  X   +0.4855 

—  0.0492 

—  0.268 

S2 

16  6.2 

+  .244  =  /  +  .4592 

—  -0438 

+  .054 

53 

24  6.2 

-)-  .260  =  X  +  .3476 

—  .0219 

—  .009 

54 

87  Jan.  5  6.9 

+  -379  -  '   +  '675 

+  .0118 

—  .201 

55 

.s  6,, 

+  ..ii.(      t   iJi  1 

1 

f   01. ,s 

-  .156 

Relative  Parallax  of  Gl,  Cygni  and  Star  (a). 
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No. 

liaU-. 

1887. 

E(|uations  of  Conditi 

on. 

Residurtl. 

d.   h. 

/, 

/> 

S6 

Jan.  10  6.7 

+  0.169  =  ^  +0.0901  TT 

+  0.0253  dfX 

+  0.024 

67 

12  6.3 

+   .282  =  3-  +  .0592 

+  .0308 

—  '49 

S8 

20  6.4 

+  .125  =  X,  —   .0662 

+  0527 

—  036 

69 

25  6.3 

+  .003  =  X  —    .1447 

+  .0664 

+  054 

6o 

31  6.5 

+  .115  =  »  —  .2366 

+  .0829 

—  .106 

6i 

Feb.   5  6.0 

+  0.072  =  X   — 0.3104 

+  0.0938 

—  0.093 

62 

8  6-9 

+  .037  =  X  —    .3544 

+  .1048 

+  -076 

6j 

17  17.1 

+  .037  =   X  —    .4845 

+  1306 

+  -130 

64 

25  174 

—  .006  =  X  —    .5850 

+  1526 

—  .129 

65 

26  16.9 

+  .002  =  X  —  .5965 

+  -1553 

—  .142 

66 

27  16.9 

—  0.067  =  ^  —  0.6080 

+  0.1581 

+  0-077 

67 

Mar.  12  1 6. 1 

—  .03S  =■   X  —    .7403 

+  1935 

—  .161 

68 

16  15.7 

—  -130  =  a-  -  .7738 

+  .2044 

—  .082 

69 

23  16.4 

—  .287  =  X  —  .8237 

+  .2236 

+  -055 

70 

27  14.8 

—  .180  =   X  —    .8466 

+  -2344 

—  .062 

7' 

Apr.   2  15.3 

—  0.296  =  X   —0.8736 

+  0.2509 

+  0.044 

72 

16  14.4 

—  .319  =  X  —  .9003 

+  .2891 

+  057 

75 

19  14.6 

—  .284  =  X  —  .8996 

+  -2973 

+  .066 

74 

20  15.0 

—  .292  =   X   —  .8986 

+  .3000 

+  -075 

75 

25  '3-4 

—  .277  =  .r  —  .8906 

+  3137 

+  -063 

76 

26  14.3 

—  0.333  =  ^  —0.8881 

+  0.3165 

+  0.120 

77 

29  13.8 

—  .2S1  =  X  —  .8796 

+  .3246 

—  -030 

78 

30  1 3-8 

—  .358  =  X  —  .8761 

+  -3272 

+  109 

79 

May   5  13,7 

—  -373  =  3-  —  .8552 

+  -3410 

+  134 

80 

7  130 

—  -277  =  «  —  .8453 

+  3465 

—  .042 

81 

9  124 

—  0.312  =  X   —0.8344 

+  0.3519 

+  0.082 

82 

10  12.8 

—  .225  =  X  —  .8285 

+  -3546 

—  .002 

83 

>3  130 

—  .Ill  =  X  —  .8093 

+  .3628 

—  .108 

84 

14  12.S 

—  .326  =  X  —  .8026 

+  -3655 

+  .110 

8S 

16  12.8 

—  .312  =  X  —  .7884 

+  -371° 

+  .102 

86 

18  12.8 

-0.235  =  ^  —0.7731 

+  0.3765 

+  0.032 

87 

20  13. 1 

—  .203  =  X  —  .7570 

+  .3820 

—  .007 

88 

26  13.2 

—  -275  =  a-  —  -7035 

+  -3484 

+  -103 

89 

31  U.8 

—  .283  =  X  —  .6540 

+  •4'2o 

+  -133 

The  normal  equations  derived  fiom  these  equations  of  condition  by  the 
ordinary  method  are  as  follows  : — 

+   8.8480=  +89.00002;— 7.3917  (//x—   0.15567T 
-  4.0389=-    7.3917    +H.8384        -    9.0391 
+  16.9205=-   0,1556    -9.0391        +41-2537 
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ft 

whence  x=  +0.1056 

dfi  =  +0.0659 
17  =   +0.4250 
while  the  prohahle  error  of  tt  =  o".oi76,  and  the  prohahle  error  in  the  deter- 
mination of  a  distance  of  the   j^i'incipal    star  from  the  star  of  comparison 
is  o".ioo. 

Before  entering  npon  the  tabular  statement  connected  with  the  second  star 
of  comparison,  it  may  be  well  to  give  as  a  matter  of  interest,  but  which  may 
be  passed  over  if  regarded  as  superfluous,  a  table  exhibiting  the  difference  of 
the  measures  of  the  two  components  from  the  same  star,  it  being  borne  in 
mind  that  the  measures  and  their  reductions  are  independent.  It  will  be  seen 
that  the  average  difierence  of  the  measures  is  2o".287.  An  interesting  use  of 
this  result  will  be  found  on  page  66. 


TABLE    VII. 

Difference  of  the  measured  distances  of  Star  {j.i)from 
61j  and  61„  Cygni. 


So. 

DitlurtiDco 

of 
Mcasixre. 

Diifuronco 
from 
Mejui. 

No. 

Ditfervncti 

of 
McTsiire. 

Differenco 
from 
Mean. 

No. 

Difforonco 

of 
ML'.-wuro. 

Differcuco 
from 
Mean. 

,, 

„ 

tt 

tt 

tt 

tt 

I 

20.218 

0.069 

21 

20.143 

0.144 

41 

20.227 

O.ofio 

3 

•305 

.018 

22 

•251 

•036 

42 

.260 

.027 

3 

.284 

.003 

23 

•258 

.029 

43 

.388 

.101 

4 

.138 

.149 

24 

.358 

.071 

44 

■'79 

.108 

S 

•3'0 

.023 

25 

.287 

.000 

45 

•342 

•055 

6 

20.300 

0.013 

26 

20.395 

0.108 

46 

20.239 

O.04.S 

7 

•230 

■057 

27 

-.359 

.072 

47 

•33' 

.044 

8 

■430 

•143 

28 

•247 

.040 

48 

.328 

.041 

9 

•449 

.162 

29 

.3'''2 

•07s 

49 

■354 

.067 

10 

■395 

.108 

30 

•27s 

.01  2 

50 

.265 

.02  J 

II 

20.238 

0.049 

31 

20.339 

0.052 

5' 

20.188 

0.099 

12 

■382 

.095 

32 

■367 

.080 

52 

.293 

.006 

1.1 

■23 

.164 

33 

.240 

.047 

53 

.201 

.oKf) 

•4 

•3"o 

.023 

34 

.300 

.013 

54 

..84 

.103 

>5 

•3.';  7 

.070 

35 

•'79 

.108 

55 

.188 

.099 

16 

"•4 '5 

0.128 

36 

20.381 

0.094 

S6 

20.252 

0-035 

'7 

.281 

.006 

37 

■3"0 

•013 

57 

.009 

.278 

18 

•436 

.149 

38 

•273 

.014 

58 

•253 

■034 

'9 

•.13.S 

048 

39 

.440 

■iS.^ 

59 

.261 

.02fi 

20 

•317 

.040 

40 

•35" 

.071    1 

60 

•  '23 

.Km 

Relative  Parallax  o/  Gl,  Ci/gni  and  Star  (b). 
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Difference 

Difference 

Difference 

Difference 

Difference 

Difference 

No. 

of 

from 

No. 

of 

from 

No. 

of 

from 

Measure, 

Mean. 

Me.isnre. 

Me-an. 

Measure. 

Mean. 

// 

// 

„ 

,/ 

,, 

» 

6i 

20.159 

0.128 

7' 

20, ^02 

0.015 

81 

20.506 

0.221 

62 

•.?53 

,066 

7^ 

.411 

.124 

82 

■231 

.056 

63 

•134 

•153 

73 

•3.1° 

•043 

83 

146 

•143 

64 

.189 

.098 

74 

.468 

.iSi 

84 

•245 

.042 

65 

•139 

..48 

75 

•389 

.102 

8.S 

.284 

.003 

66 

20,109 

0.178 

76 

20.418 

0.131 

86 

20.111 

0.176 

67 

.065 

.222 

77 

■373 

.086 

87 

■213 

.074 

68 

.183 

.104 

78 

.409 

.122 

88 

■351 

.064 

69 

■308 

.021 

79 

.526 

•239 

89 

■376 

.089 

70 

.283 

.004 

80 

•303 

.016 

The  intention  of  the  foregoing  Table  (VII)  is  to  exhibit,  from  another 
point  of  view,  the  accuracy  of  the  measures. 

NOTES. 

No.  I.  The  exposure  was  only  two  minutes,  and  the  fainter  stars  are  not  visible. 

No.  2.  On  this  night  the  stars  c  and  il,  were  too  faintly  impressed  tu  he  measurable. 

No.  6.  Images  elongated,  but  measurable. 

No.  II.     Cloudy,  and  images  faint:  those  of  c  and  ff  are  visible  on  only  one  plate,  and  the 

measures  of  these  stars  have  not  been  retained. 
No.  18.     One  of  the  plates  rejected  from  injury  to  the  film. 
No.  23.     Exposure  was  continued  for  eight  minutes. 
No.  30.     Cloudy  :  images  feeble. 

No.  35.     One  of  the  plates  rejected  on  account  of  obviously  discordant  measures. 
No.  41.     Images  elongated,  but  measurable. 

No.  49.  Exposure  was  continued  for  ten  minutes,  on  account  of  fog. 
No.  53.  Plates  '  fogged  ' :  one  plate  rejected,  accidentally  d.amaged. 
No.  54.     Instrument  imperfectly  driven. 

No.  55.     Bright  moonlight :  plates  somewhat  fogged  :  exposure  ten  minutes. 
No.  61.     Altitude  low  :  images  feeble. 

No.  66.  One  of  the  plates  rejected  :  measures  very  discordant. 
No.  70.     Images  elongated.     Driving-clocli  went  badly.     (Oil  congealed.) 
No.  72.     Clouds  passing.     Exposures  of  variable  length. 
No.  76.     One  of  the  plates  rejected  through  accident  to  the  film. 
No.  81.     Images  faint. 

No.  83.     Images  elongated  ;  one  of  the  plates  rejected  owing  to  discordant  measures. 

No.  85.  Exposure  continued  through  ten  minutes. 
No.  88.     Images  faint  and  elongated. 

The  total  number  of  plates  rejected  is  eight :  the  total  number  taken  is  332. 


RELATIVE  PARALLAX  OF  61,  CYGNI  AND  STAR  (B). 

Here  again  a  similar  arrangement  of  the  Tables  for  the  discussion  of  the 
parallax  with  this  star  is  pursued,  and  the  same  diagonal  of  reference  is  still 
employed.     It  is  only  necessary  to  mention  that  the  parallactic  factors  in  the 
equations  of  condition  have  been  computed  from  the  expression 
^i"  [9-94438]  cos  (O  -  2r  37')  TT. 
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Belatice  Parallax  of  61,  Cygni  and  Star  (b). 


TABLE   YIII. 


Ciwchifh^cl  7veri.<;iircs  i]f  CA ^  Ci/gnifro»i  the  rompariso7i  Star  (b). 


Xo.  for 
Kefor- 
ence. 

Date  of 
Exposure 
of  I'lat*. 

1886. 

Measured 
Distance  of 
Star  (6)  to 
6I1  Cjgni. 

Refraction 
Correction. 

Aberration 
CorroctioD. 

Proi>er 
Motion. 

Correction 
to  Scale. 

Cnndnded 

Dist-iince  of 

Star  (t)  from 

61,  Cygni. 

.\verage 
Devi- 
ation. 

d.      h. 

i* 

/, 

„ 

„ 

« 

tt 

/. 

1 

May       28   11.9 

1001.578 

+  0.633 

+  0.061 

+  •■502 

+  0.116 

1003.890 

0.124 

2 

30   1 1.7 

1-354 

■763 

.061 

1.489 

+   -'Sf' 

3803 

-'.13 

.1 

June       I    1 1.7 

1.940 

-635 

.061 

'■475 

-  .176 

3-935 

.301 

4 

4  ii.S 

2-IS3 

.568 

.060 

J -454 

—  -'25 

4^iio 

■252 

S 

8   11.9 

1. 716 

-5'2 

.060 

1.426 

+  -407 

4.121 

.096 

6 

i.S   II. 2 

1002.275 

+  0-S.^4 

+  0.058 

+  1-378 

—  0.179 

1004.086 

0.074 

7 

16  ...7 

2.297 

.469 

-057 

1-37' 

—     .102 

4.093 

.165 

8 

23   1 1.6 

'•S'7 

.424 

-055 

1-323 

—    -373 

3.692 

■283 

9 

24  II. 6 

2.196 

.426 

-054 

1.316 

—    ■312 

3.6S0 

.224 

lo 

28  12.0 

2.166 

.364 

-052 

1.288 

—    .107 

3-7''3 

.130 

II 

30  11.4 

1001.61 1 

+  0.400 

+  0.05  I 

+  '-275 

+  0.296 

'003.633 

o-.!4; 

I  2 

■Tilly        I   1 1 .3 

1.938 

-403 

.050 

1.268 

+    ■146 

3-805 

-'.17 

<^ 

.\iig.     20  II. I 

2.182 

■283 

.ooS 

0.920 

—    053 

3-340 

.217 

>4 

24     9.8 

■•93" 

.298 

.004 

.896 

+    .191 

3-320 

■'44 

'5 

26    9.3 

1.900 

•309 

.002 

.882 

+    .292 

3-385 

.209 

i6 

28    9.5 

1002.432 

+  0.299 

—  0.00 1 

+  0.868 

+  0.095 

1003.693 

0-093 

17 

29    95 

2.446 

-.101 

.002 

.861 

—    .168 

3-4-18 

.062 

iR 

30    8.9 

2-2.=i4 

•314 

.003 

■855 

+    .041 

.1-4'>' 

-■47 

19 

31     8.8 

2.150 

•3>5 

.003 

■848 

+    ^184 

3-494 

-24.1 

30 

Sept.       7     8.6 

2.270 

.306 

.01 1 

.800 

-    045 

.3-320 

.128 

21 

10     8.4 

1 00  J. 044 

+  0.306 

—  0.01 1 

+  0.779 

+  0.200 

1003.318 

0.253 

23 

II      8.5 

2-323 

■303 

•01 5 

.772 

-    -'54 

3-229 

•>.19 

2.', 

I.?     8-4 

2.424 

.299 

.017 

-758 

-    .246 

3.218 

.290 

24 

IS     8.1 

2.521 

.306 

.019 

-744 

-     273 

3-279 

.182 

2.i 

16     9.8 

1. 891 

.281 

.019 

•737 

+    -327 

3-217 

.247 

26 

17     S.I 

1602.616 

+  0.303 

—  0.020 

+  0.73' 

—  0.220 

1003.410 

0.229 

37 

IS     8.0 

2.486 

•302 

.022 

•724 

-     '72 

.1-3 '8 

.370 

28 

20     9.0 

2.104 

.284 

.024 

.709 

+     .241 

3-3 '4 

•193 

»9 

22     9.4 

2.506 

.281 

.026 

.696 

-      '23 

3-3.14 

■47 

.?o 

27    10.2 

2-.i.l6 

.286 

-030 

.661 

-  .184 

3.269 

.225 

.1" 

29     8.6 

1002.122 

+  0.2S3 

—  0.03  2 

+  0.648 

+  0.237 

1003.258 

0.207 

.1» 

30     8.4 

2-505 

.283 

•033 

.641 

+     .102 

3-498 

142 

3.i 

Oct.          2      8.  J 

2-52.1 

.284 

-03.i 

.627 

—      003 

3-39''' 

■  263 

.14 

6    9.1 

2-.157 

.282 

.038 

.600 

+      030 

3  231 

■'35 

■',  ' 

I  -,   1  -  I 

:  '.  T 

:    1 

"11 

.■iSO 

-     .017 

3  3').i 

"M 
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No.  for 
Refer- 
ence. 

iJHte  of 
ExjHisure 
of  Plate. 

1886-7. 

Measured 
Distance  of 
Star  (6)  to 
61 1  Cygni. 

Refraction 
Correction. 

Aberration 
Correction. 

Proper 
Motion. 

Correction 
to  Scale. 

Concluded 
Distance  of 
Star  (6)  from 
61 1  Cvgni.        ^ 

erage 
Jevi- 
tion. 

d. 

h. 

,, 

1          " 

// 

<, 

„ 

'. 

" 

36 

Oct.      21 

7-5 

1002.754 

+  0.281 

—  0.049 

+  0.496 

—  0.046 

1003.436       0 

252 

37 

22 

7-5 

2-572 

.281 

.050 

.489 

+    .094 

3386 

129 

38 

Nov.       3 

6.6 

2.784 

.282 

.056 

.407 

+    .010 

3-427 

093 

39 

S 

8.8 

2-758 

•304 

■057 

-392 

—    .061 

3336 

134 

40 

16 

7-S 

2.898 

•296 

.060 

-3'7 

-    .178 

3.272 

276 

41 

17 

8.3 

1002.840 

■+  0.3 1 2 

—  0.060 

+  0.310 

+  0.031 

1003.433       0 

229 

4i 

18 

8.6 

2.838 

.320 

.061 

•302 

—    .128 

3-271 

274 

43 

23 

8.6 

3'25 

-33 1 

.061 

.268 

-    -225 

3-438 

139 

44 

29 

6.9 

2.830 

.297 

.061 

.228 

+    .016 

3310 

■83 

45 

Dec.         I 

7-3 

2.741 

-309 

.061 

.214 

+     -058 

3.261 

205 

46 

2 

6.8 

1003.056 

+  0.299 

—  0.061 

+  0.207 

—  0.047 

1003.454       0 

039 

47 

4 

6.4 

3-097 

-295 

.061 

■193 

—    .170 

3-354 

172 

48 

7 

6.3 

3258 

-297 

.060 

.186 

-    ..96 

3-485 

144 

49 

9 

7.2 

3241 

•320 

.060 

.158 

—    -'99 

3-460 

'93 

50 

14 

6.2 

3-733 

-304 

.058 

.124 

-    .482 

3-621 

260 

SI 

16 

6.2 

1003.925 

+  0.308 

—  0-057 

+  0.1 10 

-o.57> 

1003.715      0 

21 1 

52 

24 

6.2 

3-7II 

-320 

-054 

+    -055 

—    -509 

3-523 

183 

a 

S7  Jan.  5 

6.9 

4-1.%^ 

-.^67 

-047 

—    .030 

-    .684 

3-739 

151 

54 

8 

6.4 

3-859 

-355 

-045 

.050 

-    -425 

3-694 

204 

55 

10 

6.7 

3-187 

-372 

•043 

.064 

+    .101 

3-553 

096 

56 

12 

6.3 

1004.288 

+  0.362 

—  0.041 

—  0.078 

—  0.682 

1003.849     0 

162 

57 

20 

6.4 

4-034 

-385 

•035 

-133 

—   -554 

3-697 

305 

58 

25 

6.3 

3-502 

•392 

.030 

..67 

+    -115 

3.812 

183 

59 

3' 

6.5 

4.198 

.416 

.024 

.209 

—    -493 

3.888 

'75 

60 

Feb.        5 

6.0 

3-44' 

.409 

.020 

-236 

+    .212 

3.806 

244 

61 

8 

5-9 

1003.999 

+  °-4i5 

—  0.016 

—  0.264 

—  0.372 

1003.762      0 

105 

62 

>7 

17.1 

3-.M7 

1.081 

—     .006 

•329 

—    -370 

3-723 

149 

63 

25 

17.4 

3.276 

0.784 

+     .002 

-385 

+    .120 

3-797 

'73 

64 

26 

16.9 

3-486 

•930 

-003 

-39' 

—    .211 

3-817 

126 

65 

27 

16.9 

3-014 

-963 

.004 

-398 

+    -437 

4.020 

293 

66 

Mar.      1 2 

16.1 

1003.616 

+  0.894 

+  0.018 

-0.487 

+  0.021 

1004.062      0 

272 

67 

16 

15-7 

3-837 

0.924 

.022 

-S'5 

—    .269 

3-999 

'85 

68 

23 

16.4 

4->59 

0.596 

.029 

-563 

—    -093 

4.128 

304 

69 

27 

14.8 

3-506 

1.015 

.032 

-591 

+    -185 

4.147 

242 

70 

Apr.        2 

15-3 

3-698 

0.703 

.038 

-632 

+    .206 

4-013 

167 

71 

16 

14.4 

1003.437 

+  0.701 

+  0.048 

—  0.729 

+  0.568 

1004.025      0 

21S 

72 

19 

.4.6 

4-.S46 

.604 

.050 

-749 

—    -275 

3-976 

153 

73 

20 

15° 

4.060 

-5.^3 

.050 

-756 

+    -224 

4.111 

227 

74 

25 

13-4 

3-914 

.819 

-053 

-790 

—    -'44 

3-S52 

244 

75 

26 

14.2 

4.1 68 

■  596 

■054 

■797 

—    .04S 

3-973 

131 

28 


Equations  of  Condition  for  the 


No.  for 
Refer- 
ence. 


l*ale  "i 
Ext'OsUre 
of  riate. 

18S7. 


l>isl;uu'e  of 

Star {b)  to 
i>ll  Cvglli. 


Refraction 
Correction. 


Aberration 

Correctiuii. 


Proper 

Motion. 


Correction      Distance  of 
to  Scale.     Star  (b)  fi-oni 


Aver.iire 
Pevi- 
iition. 


78 
79 
80 

Si 
82 

83 
84 

85 

86 

87 
88 


.\pr. 


Mav 


d.  h. 

29  138 

30  '3-8 
5  '3-7 
7  '3-0 
9  "4 

10  12.8 

"3  "3-0 

14  12.8 

16  12.8 

i8  12.8 

20  1 3. 1 

26  13.2 

31  1 1.8 


1004.133 

4  263 
4.402 

4-303 
4'53 

1004.422 
4.800 
4741 
4693 
4.701 

1004.696 

4447 
4213 


w 

ti 

» 

., 

+  0.652 

+  0055 

—  0.818 

—  O.OI  I 

.624 

.056 

.825 

+    .004 

•584 

.058 

•859 

-     223 

.701 

.058 

•873 

—    •^i.^ 

•8S9 

■059 

.887 

-    •03S 

+  0.708 

+  0.059 

—  0.893 

—  O.202 

.612 

.060 

.914 

—     .402 

.652 

.060 

.921 

—     373 

.619 

.060 

•935 

—    .360 

.588 

.061 

•949 

—    .205 

+  0-5 1 2 

+  0.061 

—  0.963 

—  0.199 

•457 

.061 

1.004 

+    .011 

.618 

.061 

1.038 

+    .102 

1004.01 1 
4.122 

3.962 

4054 
4.146 

1004.094 

4.156 

4077 
4.196 

1004.107 

397^ 
3-956 


0.205 

.I<)0 

■  ^?<:-. 
•.307 
•185 

0.262 
.105 
.240 
.183 

•235 

0.208 
.265 
-133 


TABLE   IX. 

Equations  of  Condition  fonned  from  the  measures  o/'6l,  Ci/cpii 

Kiid  Sfdi-  (I1). 


No 

I'.ii.-, 
1886. 

E<iimtion8  of  Condition. 

Rosidu.'tl. 

1 

.1,    ii. 
May     28  1 1.9 

+  0.190    ^    J    +0.62 13  T     —  0.596 1  (//x 

+  0.079 

2 

.30  1 1.7 

+    .103    =   X    +    .5999         —    .5908 

+      157 

3 

.Iiinc      I    11.7 

+    .235    =    X    +    .5788         —    .5853 

+    -015 

4 

4   1 1.8 

+    .410   =   X   +    .5489         —    .5771 

—    -'73 

5 

8   II. 9 

+    .421    =-   X  +    .4946        —    .56O0 

—    .J08 

6 

15   II. 2 

+  0.386    i=   X   +0.4051         —0.5469 

—  0212 

7 

16  11.7 

+     392    -   X   +    .3935        —    -5442 

—    -"3 

S 

23  11-6 

—    .008    =^   J-   +    .2958        —    .5250 

+    .'34 

9 

24  i,.6 

—    .020   =   X   +    .2.S18        —    .5223 

+    -'.W 

10 

28    12.0 

+    .063    -   X    +    .2245        —    .5114 

+    -03  > 

1 1 

30  1 1.4 

—  0.067    =■    ^  +o^'9.'!6        —0.5059 

+  0.148 

12 

•Tilly        I    11.3 

+    .loj    "-^   X  +    .rSii        —    .5031 

—    .030 

13 

A  lip.     20   11. 1 

—    .360   =   X  —    .5247        —    .3653 

+    ->24 

M 

24     9.8 

—    ..380   -   X  —    .5707        —    .3556 

+    -124 

.•'1     ■!   : 

:i;             r      -        rf,  ■.,           -          ',;oi 

+    04I) 

Relative  Parallax  o/'  Gl,  Cygrd  and  Star  (li). 
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No. 

Hate. 

188G-7. 

KquiUii'iis  of  Conditi 

>n. 

Residual. 

d.  h. 

„ 

" 

i6 

Aug.  28  9.5 

—  0.007  =  ^    0.6150  TT 

—  0-3445  <^^ 

—  O.26S 

'7 

29  9-5 

—  .262  =   X  —    .6257 

-  -3418 

—  .018 

i8 

30  8.9 

—  .239  =  X  —    .6352 

—  -3,^92 

—  -045 

19 

3.  8.8 

—  .206  =  X  —    .6454 

—  ■33'54 

—  .078 

20 

Sept.   7  8.6 

—  .380  =  X  —    .7118 

—  -3174 

+   064 

21 

10  8.4 

—  0.382  =  X   —0.7373 

—  0.3091 

+  0.053 

22 

II  8.5 

—  .471  =  X  —  .7450 

—  ■3064 

+   138 

23 

13  8.4 

—  .482  =  a;  —  .7605 

—  -3009 

+  -142 

24 

15  8.1 

—  .421  =  X  —  .7747 

—  -2955 

+   065 

25 

16  9.8 

—  .483  =  X  —  .7822 

—  -2925 

+   134 

26 

17  8.1 

—  0.290  =  X   — 0.7890 

—  0.2900 

—  0.062 

2/ 

IS  8.0 

—  .382  =  X  —  .7950 

—  .2872 

+   027 

28 

20  9.0 

—  .386  =  X  —    .8078 

—  .2815 

+   031 

29 

22   9.4 

—  .366  =  X  —    .K187 

—  .2761 

—  .001 

30 

27  10.2 

—  .431  =  X  —  .8429 

—  2623 

-i   056 

3' 

29  8.6 

—  0.442  =  X  —0.8505 

—  0.2570 

+  0.064 

32 

30  8.4 

—  .202  =  X  —  -8541 

-  2543 

-  .178 

33 

Oct.   2  8.2 

—  .304  =  X  —  .8604 

—  .2488 

—  .078 

34 

6  9-. 

—  .469  =  X  —  .8700 

—  .2380 

+  .082 

35 

13  'O'l 

—  -305  =    X    —     .8769 

—  -2185 

—  -085 

36 

21  75 

—  0.264  =  X  — 0.8692 

—  0.1969 

—  0.122 

37 

22  7.5 

—  .314  =  X  —  .8671 

—  1942 

—  .071 

38 

Nov.   3  6.6 

—  .273  =  X  —  .8206 

—  1615 

-  .092 

39 

5  8.8 

—  -364  =  X  —  .8097 

-  1557 

+   004 

40 

16  7-5 

—  .428  =   X  —    .7311 

-  1257 

+   103 

4' 

17  8.3 

—  0.267  =  *  —0.7224 

—  0.1229 

—  0.054 

42 

18  8.6 

—  .429  =  X  —  .7138 

—  .1201 

+  .III 

43 

23  8.6 

—  .262  =  X  —  .6665 

—  .1064 

—  -035 

44 

29  6.9 

—  .390  =  X  —  .6037 

—  .0904 

+   .122 

45 

Dec.   1  7.3 

—  .439  =  X  —  .5808 

-  -0847 

+   .181 

46 

2  6.8 

—  0.246  =  X  —  0.569S 

—  0.0820 

—  0.006 

47 

4  6.4 

—  .346  =  X  —  .5463 

—  .0766 

+   .104 

48 

7  6.3 

—  .215  =  X  —  .5097 

—   0739 

—  .011 

49 

9  7-2 

—  .240  =  X  —  .4838 

—  .0628 

+   .026 

50 

14  6.2 

—  .079  =  X  —  .4184 

—  .0492 

.106 

SI 

16  6.2 

+  0.015  =  ^  —  o-39>4 

—  0.0438 

—  0.188 

52 

24  6.2 

—  .177  =  X  —  .2779 

—  .0219 

+   -053 

53 

87  Jan.  5  6.9 

4-  .039  =  X  —  .0974 

+  .0118 

—  -083 

54 

8  6.4 

—  .006  =  X  —  .0518 

+  .0198 

—  .018 

55 

TO   6.7 

—  .147  -^  X  —  .0209 

+  -0253 

+  1.^7 

30        Eqiiatiom  of  Condition  for  61i  Cygni  and  Star  (b). 


N 

1887. 

E^ivuitions  of  C^'ndition. 

Ri'siauiil. 

d.     h. 

„ 

„ 

S6 

Jan.     1 3     6.3 

+  0.149   =  X  +0.009677 

+  0.0308  d  fx. 

—  0.145 

S7 

20     6.4 

—    .003   =  X  +    .1322 

+    -0527 

+     .061 

58 

25     6.3 

+     .112     =    X    +     .2084 

+    .0664 

—     .020 

59 

31    6-5 

+    .188   =  j;   +    .2968 

+    .0829 

—    -057 

60 

Feb.       5     6.0 

+    .106    =   X   +    .3675 

+    -0938 

+    .056 

61 

8     5-9 

-|-  0.062    —   J   +  0.4090 

+  0.1048 

+  0.1 18 

62 

17   17. 1 

+    .023   =   J    +    .5310 

+    .1306 

+    .21. 

r>3 

25   174 

+    .097    =   X  +    .6.'3S 

+    .1526 

+    .'78 

64 

26  16.9 

+    .117    =   J-   +    .6341 

+    -'553 

+    -'''3 

f>5 

27   16.9 

+    .320    =   J-   +    .6446 

+    .1581 

—    .036 

66 

Mar.     12   16. 1 

+  0.362    =   X  +0.7624 

+  o'935 

—  0.026 

67 

16  15.7 

+    .299   =   J   +    .7912 

+    .2044 

+    -050 

68 

23  '('-4 

+    .428   =  X   +    .8326 

+    -2236 

—    .061 

69 

27   14.8 

+  .447  =  J-  +  .850S 

+    •2.W4 

-    -072 

;o 

Apr.       2   15.3 

+    -i'S   =   .r   +    .8702 

+     2509 

+    .071 

7' 

16   14.4 

+  0.321;    =   X  +0.8S01 

+  0.2S91 

+  0.068 

72 

19  14.6 

+    .276   =   X   +    .S756 

+     2973 

+    .117 

73 

20  15.0 

+    .411    =   X  +    .8736 

+    .3"0o 

—    .025 

74 

25  134 

+    .152    =  X  +    .8600 

+    -3137 

+    .229 

75 

26  14.2 

+    .273   =   a-    +    .8564 

+    -3165 

+    .106 

76 

29  13.8 

+  0.31 1    =    X  +0.8445 

+  0.3246 

+  0.063 

77 

.?o  13.8 

+    .422    =   X    +    .8401 

+    .3272 

—    .050 

78 

May      5  >3-7 

+    .262    =   X  +    .8140 

+    .34'° 

+    .098 

79 

7  '30 

+    -354    =  X  +    .8021 

+    -3465 

+    .001 

80 

9  '^4 

+    .446   =   X  +    .7893 

+    -35 "9 

—     097 

81 

10  12. S 

+  0.394   =   X   +0.7824 

+  0-3546 

—  0.048 

81 

13  '3° 

+    .456   =  X  +    .7604 

+    .3628 

—    .120 

83 

14  12.8 

+    .459   =   »•   +     7529 

+     .if'SS 

—    .126 

84 

16  12.8 

+    .377   -   X  +    .7369 

+    -37'° 

—    .05 1 

85 

18  12.8 

+    .496   =   X  +    .7199 

+    -3705 

+     ■77 

86 

20  13.1 

+  0.407   =  X  +0.7021 

+  0.3820 

—  0.096 

87 

26  13.2 

+    .272    =   X   +    .6442 

+    ..^84 

+   ■o'3 

88 

31    1 1.8 

+    .2!;6    =   X  +    .5913 

+    .4120 

+    .006 

'llif  normal  equations,  after  the  ordinary  treatment,  become 

—    1.3140=  +  HH.oooox  — 6. yHHt^iifi—   2.^,4^07 
+   4.3«27  =  -   6. 7889    +8.476^       +   y.796,-, 
+  17.1716=-   2.544-i   +y-7965      +3«-7724 
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whence  is  derived  by  solution — 

X  =  — 0.0016 
//fx  =  +  0.0055 
■n  =   +0.4414 
The  prohahle  en'or  of  ir  proves  to  be  +o".o222,  so  that  the  value  of  the 
relative  parallax  from  this  star  is 

77  =  +  0"4414  +  0".0222. 
The  probable  enor  in  one  complete  measure  of  distance  is  +  o".i  15. 


PABALLAX  OF  61.  CYGNI  AND  STAR  (B). 

The  following  set  of  tables  are  analoijons  to  and  in  the  same  order  of 
secjuence  as  those  already  described  in  the  three  preceding"  cases,  and  hence 
call  for  no  further  remark. 

TABLE    X. 

Concluded  measures  of  6I2  Cygni  from  the  comparison  star  (b). 


Xo.  fur 
Refer- 
ence. 

Date  of 
Exp«.'3ure 
of  Plate. 

1886. 

Measured 
Distance  of 
Star  ((.)  to 
6I2  Cygni. 

Refraction 

Correction. 

Aberration 
Correction. 

Proper 
Motion. 

Correction 
to  Scale. 

Concluded 

Ditst-ance  of 

Star  (6)  from 

6I2  Cygni. 

Average 
Devi- 
.ation. 

d.      h. 

„ 

„ 

„ 

// 

// 

/, 

„ 

I 

May      28   I1.9 

1022.078 

+  0.646 

+  0.063 

+  I.510 

+  0.II8 

1024.415 

0.203 

2 

30   I1.7 

22.065 

.79S 

.062 

1.407 

+    -138 

24.560 

•132 

3 

.Tune       I   1 1.7 

22.417 

.646 

.062 

1.482 

—   .'79 

24.428 

•137 

4 

4  11.8 

22-73.^ 

.580 

.062 

1.462 

-   .127 

24.710 

•293 

.i; 

8   11.9 

22.201 

.522 

.061 

•434 

+   .416 

24.634 

.087 

6 

IS    II-2 

1022.519 

+  °-S('S 

+  0.059 

+  ■.3«6 

—  0.1S3 

1024.346 

0.165 

7 

16  II. 7 

22.809 

•479 

.058 

i..^7S 

—   .104 

24.620 

.193 

S 

23  II. 6 

22.053 

.433 

.056 

I  ..^30 

+    ..^81 

24.253 

.242 

9 

24  II. 6 

22.733 

.435 

.05s 

1.323 

—   .319 

24.227 

.302 

10 

28  12.0 

22.696 

.372 

.053 

".295 

—   .109 

24.307 

.085 

II 

30  1 1.4 

1022. 26S 

+  0.408 

+  0.052 

+  1.2S2 

+  0.302 

1024.312 

0.225 

12 

July        I   11.3 

22.476 

.409 

•051 

1.275 

+    .149 

24.360 

.13S 

i.^ 

Aug.       20    I  I.I 

22.766 

.289 

.ooS 

0.925 

—   .055 

23933 

.243 

'4 

24  9.8 

22.428 

.306 

.004 

0.900 

+    -195 

23.833 

.262 

1.^ 

26  9.3 

22.574 

.316 

.002 

o.SS; 

+    .29S 

24777 

•i'3 

32 
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No.  for 
Refer- 
ence. 

Pite  ot 
Exposure 
of  Plate. 

i88r>-7. 

Measuivd 
Distance  of 
Star  (41  to 

tjl'j  Cyglii. 

lefraction 
IVjrrection. 

Vberration      Proper 

?<)rrtx'ti..n.     Motion. 

Correction 

to  Sella. 

Distance  of 

Star  (^)  from 

tjli  Cytnii. 

Vvomgc 
Devi- 
ation. 

d. 

h. 

It 

M 

n 

U 

// 

II 

„ 

i6 

Aug.     28 

9-5 

1022.839 

+  0.307 

—  o.oot 

+  0.873 

+  0.097 

1024.115 

0.270 

^  7     1 

29 

9-5 

23179 

.308 

.002 

.866 

-    •I?' 

24.1  So 

.126 

i8 

30 

8.9 

22.960 

-32« 

.003 

•859 

+    -042 

24' 79 

•163 

.9 

3' 

8.8 

22.760 

■321 

.003 

.852 

+    .187 

24.117 

.192 

;o 

Sept.       7 

8.6 

22.931 

•313 

.oil 

.804 

—    .046 

23991 

•247 

:i 

10 

8.4 

1022.525 

+  0.313 

—  0.01 1 

+  0.783    +0.205 

1023.815 

0.103 

22 

II 

8-5 

23.089 

■3" 

■015 

.776 

-     '57 

24.004 

.244 

53 

t3 

8.4 

23- 235 

.308 

.017 

.762 

-   -252 

24.036 

.225 

24 

IS 

8.1 

23.262 

■i^3 

.019 

.748 

-   ^279 

24.025 

•293 

2S 

16 

9.8 

22.598 

.2S7 

.019 

•74' 

+     334 

23941 

•'37 

26 

•7 

8.1 

1023.267 

+  0.31 1 

—  0.021 

+  0.735 

—  0.225 

1024.067 

0.150 

27 

18 

8.0 

23.240 

•310 

•023 

.728 

-    .176 

24.079 

.203 

28 

20 

9.0 

22.587 

.190 

•025 

.712 

+     246 

23.810 

.072 

29 

22 

9-4 

23145 

.287 

.027 

.699 

-   •"S 

23979 

.146 

30 

27 

10.2 

23053 

.292 

■03' 

.664 

-   .187 

23-79' 

.285 

3' 

39 

8.6 

1022.638 

+  0.288 

—  0.033 

+  0.651 

+  0.242 

1023.786 

0307 

32 

30 

8.4 

23.112 

.289 

■034 

•643 

+    ^'04 

24.114 

•322 

33 

Oct.       2 

8.2 

22-957 

.290 

.036 

.630 

-    ^003 

23838 

•'43 

34 

6 

9.1 

23.012 

.288 

•039 

•603 

+    030 

23894 

.205 

35 

13 

lO.I 

23.007 

•311 

•04s 

•553 

—    .017 

23.809 

.069 

36 

21 

7-5 

1023.166 

+  0.287 

—  0.050 

+  0.499 

—  0.047 

"0238S5 

0^143 

37 

22 

75 

23057 

.287 

•OS' 

•492 

+  •ogfi 

23.881 

.182 

38 

Nov.       3 

6.6 

23372 

.287 

•057 

.409 

+    .010 

24.021 

•243 

39 

5 

8.8 

23-4'9 

•31 ' 

.058 

•394 

—   .063 

14004 

.20; 

40 

16 

75 

23637 

■301 

.062 

.318 

—  .181 

24.013 

.190 

41 

'7 

8.3 

1023.291 

+  0.320 

—  0.062 

+  0.31 1 

+  0.031 

1023.891 

0.3  II 

42 

18 

8.6 

22.427 

•329 

.063 

•304 

—  .130 

23S67 

.227 

43 

23 

S.6 

23.619 

•339 

•063 

.269 

—  ^230 

23934 

.0S6 

44 

29 

6.9 

23-3.'i3 

•305 

.063 

.229 

+    -017 

23.841 

.154 

45 

Dec.        I 

7-3 

23.401 

.316 

.063 

.214 

+    .060 

23.928 

.21  2 

46 

2 

6.8 

1023.585 

+  0.307 

—  0.063 

+  0.208 

—  0.048 

1023.989 

0.165 

47 

4 

6.4 

23.690 

•.101 

.062 

•'94 

-   •174 

23949 

.190 

48 

7 

6-3 

23830 

•305 

.061 

.187 

—    .200 

24.061 

•253 

49 

9 

7-2 

23.870 

•329 

.061 

•'59 

-   .203 

24.094 

•227 

5° 

'4 

6.2 

24.106 

■3'> 

•059 

.124 

-    492 

23990 

.1S4 

5" 

16 

6.1 

1024.268 

+  0.315 

—  0.058 

+  0. 1 1 1 

—  0.583 

1024.053 

0.294 

f 

24 

6.2 

24275 

.328 

•055 

+    056 

—    ^520 

24.084 

.102 

53 

87  Jon.  5 

6.9 

24375 

•375 

.048 

—    030 

—    •609 

23.973 

.280 

54 

8 

6.4 

24.476 

.364 

.046 

.050 

-    ^434 

24.310 

.i.)8 

:  ; 

10 

(,,• 

23  Kfjo 

.38 1 

.04,, 

.0^14 

+     '04 

24.267 

.2111 

Concluded  Distance  of  Ql.,  Cygni  from  Star  (b). 
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No.  for 
Refer- 
ence. 

Date  of 
Ex]x.sure 
of  riato. 

1887. 

Measured 
Distimce  of 
Star  (t)  to 
6I2  Cygni. 

Refraction 
Correction. 

Aberration 
Correction. 

Proper 
Motion. 

Correction 
to  Scale. 

Concluded 

Distance  of 

S  tar  ((.)  from 

6I2  Cvgni. 

Average 
Devi" 
ation. 

d.     h. 

„ 

„ 

» 

,1 

„ 

„ 

„ 

56 

Jan.      12     6.3 

IO24.S45 

+  0.371 

—  0.042 

—  0.078 

—  0.696 

1024.400 

0.22O 

57 

20     6.4 

24633 

•394 

.036 

■'.« 

-    -566 

24.292 

•243 

.S8 

25     6.3 

24.065 

.402 

•031 

.168 

+    -"7 

24.385 

•17s 

59 

31      6.5 

24-7.^1 

.426 

-025 

.210 

—  -504 

24.418 

.292 

60 

Fub.         5     6.0 

24-053 

.419 

.020 

.238 

+    -i'? 

2443' 

.205 

61 

8     5-9 

1024.7S7 

+  0.425 

—  0.016 

-0.266 

—  0.380 

1024.550 

0.183 

62 

17   17.1 

24.065 

1. 116 

—    .006 

■331 

-   -378 

24.466 

.169 

63 

25  174 

24.164 

0-798 

+  0.002 

■386 

+    .123 

24.701 

.272 

64 

26  16.9 

24-315 

•945 

.003 

■393 

—    -215 

24^655 

.240 

6s 

27   16.9 

23-571 

.98 1 

.004 

.401 

+    -447 

24.602 

■139 

66 

Mar.      12   16.1 

1024.165 

+  0.910 

+  0.018 

—  0.490 

+  0.022 

1024.625 

0.087 

67 

16   15-7 

24.607 

0-945 

.023 

•517 

-    -275 

24^783 

•1.54 

68 

23    16.4 

24.679 

0.608 

.030 

.566 

-    -095 

24.656 

.227 

69 

27   14.8 

24.158 

1-03S 

-033 

■594 

+    -189 

24.821 

-275 

70 

Apr.        2   15.3 

24-371 

o-7"3 

•038 

■6.^5 

+    .210 

24.697 

.165 

7' 

16   14.4 

1024.038 

+  0.712 

+  0.049 

-0.732 

+  0.572 

1024.639 

0.273 

72 

19  14.6 

25.126 

.617 

-05' 

•753 

-    .281 

24.760 

.207 

li 

20  15.0 

24.598 

■544 

.051 

.760 

+    .228 

24.661 

•145 

74 

25    1.1-4 

24.782 

•S35 

•054 

•794 

—    ■147 

24-730 

.209 

75 

26  14.2 

24.862 

.608 

■055 

.801 

—    -049 

24.675 

.163 

76 

29   13.8 

1024.744 

+  0.664 

+  0.057 

—  0.S22 

—  0.0 1 1 

1024.632 

o.igo 

77 

30   138 

24.893 

•637 

■057 

.829 

+    .004 

24-762 

■1.^9 

78 

May        5    13.7 

25-o''3 

.596 

.060 

.S64 

-    .227 

24.628 

.244 

79 

7   >3o 

24.852 

•713 

.060 

.8-7 

-    -138 

24.610 

.292 

80 

9   '24 

24.652 

•875 

.060 

.891 

-     039 

24-657 

.087 

81 

10  12.8 

1024.936 

+  0.721 

+  0.061 

—  0.899 

—  0.206 

1024.613 

0.305 

82 

«3  i.i-o 

25.215 

.623 

.061 

.919 

-    .411 

24.569 

.242 

8.? 

14  12.8 

25.292 

.664 

.061 

.926 

-    -381 

24.710 

.129 

8+ 

16  12.8 

25-304 

•631 

.062 

.940 

-    .368 

24.689 

.290 

85 

18   12.8 

25.122 

■599 

.062 

■953 

—    .209 

24.621 

.163 

86 

20  13. 1 

1025.310 

+  0.522 

+  0.062 

—  0.968 

—  0.203 

1024.723 

0.207 

87 

26   13.2 

25-023 

■465 

•063 

1.009 

+    .01 1 

24.553 

•  1 5  3 

8S 

31   11,8 

24.711 

.706 

.062 

1.044 

+    .104 

24539 

.19S 

34 


Relative  Pamllax  of  GL  Cygni  and  Star  (b). 


TABLE    XL 

Equations  of  Condition  formed  from  the  measures  of  61o  Cygni 

and  Star  (b). 


N 

I>:it.>. 
I8SI;. 

EqiKitions  of  Condit 

inn. 

Kcsiduul. 

i   h. 

// 

It 

I 

May  28  1 1.9 

+  0.115  =  ^    4-0''226  - 

—  0.5961  llfX. 

+  0.140 

3 

30  >i-7 

+  .260  -^   r    +    .6024 

—   5908 

+  ■0'3 

3 

June   1  1 1.7 

+  .12S  ^  J-  +  .5812 

—  5853 

+   109 

4 

4  Ii.S 

+  .4'o  -  J-  +  ..v;i4 

—  -577' 

-  .1S5 

5 

8  11.9 

+  -334  =  J-  +  •4972 

-  .5660 

—   "4 

6 

15  1 1.2 

+  0.046  =  .T  +  0.4079 

—  0.5469 

+  0. 1 1  5 

7 

16  11.7 

+  ..120  ■=  x  +  ..196.? 

—  -5442 

-  ..64 

8 

23  11.6 

—  .047  =   X  +    .2987 

-   5250 

+  .160 

9 

24  ti.6 

—  07.1  =  J-  +  .2S47 

—   5223 

+  ■•7° 

lO 

28  12.0 

+   .007  =     J-     +      .2274 

—  -5  "4 

+  073 

1 1 

30  "4 

4-  0.0 1  2  =  J-  +  0. 1  985 

—  0.5059 

+  0.056 

12 

3  Illy   1  1 1.3 

+  .060  =   X   +    .1840 

—  5031 

—  .002 

'3 

Aug.  20  11. 1 

—   .167  =--  ■'•  —  -5227 

—  ■^f'^'i 

+  ik; 

14 

24  9.8 

—  .467  =   X  —    ..;686 

—  •3.^,^'' 

+  ■19.'; 

'■' 

26  9.3 

—  .223  =  J  —  .5910 

—  3501 

—  059 

i6 

28  95 

—  0.185  =■  •"■  —0.6128 

—  0-344'; 

—  0. 1 06 

i; 

29  9-5 

—  .120  =  X  —    .62.^9 

-  -.UiS 

-  .176 

i8 

30  8.9 

—  .121  =   X  —    .6335 

—  -.1392 

—  '79 

'9 

31  8.8 

—  .i8.i  =  X  —    .6438 

—  3364 

—  .122 

20 

Sept.   7  8.6 

—  .309  -   X  —    .7105 

—  -3 '74 

—  .025 

21 

10  8.4 

—  0.4S5  =  .r  —0.7361 

—  0..109I 

+  0.138 

22 

II  8.5 

—  .296  r=  a-  —  .7439 

—  3064 

—   053 

2.1 

13  8-4 

—  .264  =  X  —     7595 

—  3009 

—  .092 

24 

15  8.1 

—  -275  =   X  —    .7737 

—  -2955 

—  .087 

'5 

16  9.8 

—  -359  =  ^  —  -7813 

-  -2925 

—  .106 

2f. 

.7  8.1 

—  0.233  =  ^  —0.7881 

—  0.2900 

—  0.13s 

27 

18  8.0 

—  .221  =  J-  —  .7941 

—  .2872 

—   150 

28 

20  9.0 

—  .490  ^  I  —   .8070 

—  2815 

+   .114 

i'» 

22  9.4 

—  .321  -  y  —  .8180 

—  .2761 

—   .060 

.10 

2;  10.2 

—   .509  =  3-  —   .8425 

—  .2623 

+  .117 

.ir 

29  K.6 

—  0.514  "  7     —0.8503 

-0.2570 

+  0. 1  20 

3J 

.10  8.4 

—   .186  =  J-  —   .8539 

—  2543 

—   .210 

3.1 

On.   2  8.2 

—  .462  =  X   —  .8602 

—  .2488 

+   063 

34 

6  9.1 

—  .406  -  X  —    .8701 

—  2380 

+   003 

.1.'! 

1.1  10  t 

—   491  =  T  —  8773 

—   21 85 

+   .0S5 
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No. 

Hate, 

1886-7. 

Equatiuns  of  Condit 

'■n. 

Reoidiiai. 

d.   h. 

„ 

., 

36 

Oct. 

21  7-5 

—  0.445  =  X  — O.S7OO  TT 

—  0.1969  d  n 

+  0,044 

37 

22  7-5 

— 

419  =  .X  —  .86S0 

—     1942 

+  .019 

38 

Nov. 

3  6.6 

— 

279  =  X  —  .8220 

—  -1615 

—  .099 

39 

5  8-8 

— 

296  =  X  —  .8111 

—  -'557 

—  -077 

40 

'6  7-5 

— 

287  =  X  —  .7331 

-  -1257 

—  ■°49 

41 

■7  8-3 

—  0 

409  =  X   —0.7244 

—  0.1229 

+  0.076 

42 

18  8.6 

— 

433  =  •»;  —  -7156 

—  .I20I 

+  -104 

43 

23  8.6 

— 

366  =  X  —  .6686 

—  .1064 

+  osg 

44 

29  6.9 

— 

459  =  X  —  .6060 

—   .0904 

+  .181 

45 

Dec. 

I  7-3 

— 

372  =  X  —  .5832 

-   -0847 

+  105 

46 

2  6.8 

—  0 

311  =  X  —0.5722 

—  0.0820 

+  0.049 

47 

4  6.4 

— 

351  =  X   —  .5487 

—  .0766 

+  099 

48 

7  6.., 

— 

239  -  X  —  .5122 

—  •°739 

+  -004 

49 

9  7-2 

— 

206  =  X  —  4863 

—  .0628 

—  .016 

50 

14  6.2 

— 

310  =  X  —  .4211 

—  .0492 

+  .126 

51 

16  6.2 

—  0.247  =  X   —0.3941 

—  0.0438 

+  0.066 

52 

24  6.2 

—  .216  =  X   —  .2807 

—  .0219 

-1-  .087 

S3 

87  Jan 

5  6-9 

—  ..■?27  =  2-  —  .1002 

+  .0118 

+  .281 

54 

8  6.4 

+  .010  =   X   —  0546 

+  .0198 

—  -035 

55 

10  6.7 

—  .033  =  X  —    .0237 

+  0253 

+  .022 

56 

12  6.3 

+  0.100  =  X  +0.0068 

+  0.0308 

-  0.097 

57 

20  6.4 

—  .008  =  X   +    .1296 

+  0527 

+  .067 

S8 

25  6-3 

+  .085  =  X  +    .205S 

+  .0664 

+  .010 

69 

31  6.5 

+  .118  =  or  +  .2944 

+  .0829 

+  -017 

60 

Feb. 

5  6.0 

+   131  =   X   +    .3649 

+  0938 

+  037 

61 

8  5-9 

+  0.250  =  X   +0.4067 

+  0.1048 

—  0.063 

62 

17  17. 1 

+  .166  =  X  +  .5291 

+  ■•306 

+  -077 

63 

25  174 

+  .401  =  X  +  .6219 

+  ■'s^(> 

—  -"5 

64 

26  16.9 

+  -355  =  X  +  .6325 

+  -iS.v? 

—  .065 

6S 

27  16.9 

+  .302  =  X  +  .6430 

+  .1581 

—  .007 

66 

Mar. 

12  16. 1 

+  0.325  =  X   +0.7614 

+  0.1935 

+  0.025 

67 

16  15-7 

+  .4S3  =  X  +  .7904 

+  2044 

—  .080 

68 

23  '64 

+  .356  =  X  +  .S322 

+  2236 

+  027 

69 

27  M-S 

+  .521  =  X  +  .8504 

+  2344 

—  .129 

70 

Apr. 

2  15  3 

+  -.^97  =  X  +  .8702 

+  ■25°9 

+  004 

7' 

16  14.4 

+  0.339  =  X  +0.8S0S 

+  0.2891 

+  0.068 

72 

19  14,6 

+  .460  =  X  +  .8765 

+  2973 

—  053 

73 

20  15.0 

+  .361  =  X  +  .8745 

+  -3000 

+  044 

74 

25  13-4 

+  .4.^0  =  X  +  .8612 

+  -3137 

—  .031 

75 

26  14.2 

+  ■ 

ns  =  X  +  .8576 

+  -3 '65 

+  -023 

36 


Concluded  Parallax  of  61 ,  Cygni  and  Star  (b). 


N.v 

l>;..t<.. 

1887. 

Equ.-iti'>n-s  of  G.iulil 

on. 

Kt-wiiiniil. 

d.    h. 

- 

It 

76 

Apr.     29  13.8 

+  0.332     =     T    -|-  0.8458  TT 

+  0.3246  <f/* 

+  0.060 

77 

30  >.1-8 

+      .463     =     J    +      .8414 

+    -3272 

—    .071 

78 

May       5   13.7 

+     .328     =     J    +      .81;; 

+    •34'0 

+     052 

79 

7   130 

+    .3:0   =   X   +    -8038 

+    .Uf'S 

+     065 

So 

9  '2  4 

+    -357   =  *  +    -7';'° 

+    •35>9          ' 

+     o'S 

81 

10  II.8 

+  0.313   =   X  +0.7842 

+  o.3.=;46 

+  0.054 

Sz 

13  130 

+    .269    =   X  +    .7623 

+    ■3'''28 

+    .0S8 

S3 

14  12.8      • 

+    .410   =  X   +    .7548 

+    -Sf-i.^ 

—    .055 

84 

16  12.8 

+    .389   =  X   +    .7389 

+    -37 'o 

—    .042 

85 

18    12.8 

+    .321    =  X  +    .7220 

+     3765 

+    .019 

86 

20  13. 1 

+  0.423    =   X  +0.7042 

+  0.3S20 

—  0.091 

87 

26  13.2 

+    -253   =   r  +    ■«54f'5 

+    •3yS4 

+    ■o,^4 

88 

31   11.8 

+    .239    =  X  -\-    .5938 

+  .4120 

+    -044 

The  normal  equations  in  this  case  are — 

—    1.534    =  +  SS.ooooa-  — 6.7889  r/|^—    2.546317 
+   4.7542=-   6.7889    +8.4762      +   9.7649 
+  17.9295=-    2.5463    +9.7649      +38.8860 
whcnoc  is  derived  by  solution — 

T  =  —0.0012 
d/x  =  +0.0406 
IT  =   +0.4508. 

TIip  probable  error  of  tt  ]irf)ves  (o  be  o".oi9i,  so  that  the  value  of  the 
relative  parallax  from  this  star  is — 

17=  +0".4508+0".0191. 

The  probable  error  of  a  complete  nica-sure  of  distance  is  +o".ioo. 

In  the  adjoining  Table  arc  exhibited  the  diflerenccs  in  the  measured 
distances  of  the  star  (/y)  from  each  of  the  components  of  61  Cyj^ni.  The  incan 
difTerencc  is  2o".594. 


Test  of  the  Accuracij  of  the  Measures. 
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TABLE   XII. 

Differences  of  the  measured  distances  of  Star  (h)from 
61^  and  Glj  Cygni. 


No. 

Difference 

of 
Measure. 

Difference 
from 
Mean. 

No. 

Difference 

of 
Measure. 

Difference 
from 
Mean. 

No. 

Difference 

of 
Measure. 

Difference 
from 
Mean. 

I 

20.525 

0.069 

3' 

20.528 

0.066 

61 

20.7S8 

0.194 

2 

•757 

.163 

32 

.616 

.022 

62 

■743 

■149 

3 

■493 

.101 

33 

.442 

■152 

63 

.904 

■310 

4 

.600 

.006 

34 

.663 

.069 

64 

.838 

.244 

S 

•513 

.081 

35 

.414 

.180 

6S 

■582 

.012 

6 

20.260 

0-334 

36 

20.419 

o^i75 

66 

20.563 

0.031 

7 

.528 

.066 

37 

•495 

.099 

67 

■784 

.190 

8 

.56. 

•033 

38 

•594 

.000 

68 

.528 

.066 

9 

•547 

.047 

39 

.668 

.074 

69 

■674 

.oSo 

lO 

■544 

.050 

40 

.741 

■'47 

70 

.684 

.090 

II 

20.679 

0.085 

41 

20.458 

0.136 

71 

20.614 

0.020 

12 

•555 

•039 

42 

■596 

.002 

72 

■790 

.196 

'3 

•593 

.001 

43 

.496 

.098 

73 

■550 

■044 

14 

•5"3 

.081 

44 

•531 

.063 

74 

.878 

.284 

15 

.692 

.098 

45 

.667 

■073 

75 

.702 

.loS 

i6 

20.422 

0.172 

46 

20.535 

0.059 

76 

20.521 

0.073 

•7 

•742 

.148 

47 

■595 

.001 

77 

.640 

.046 

i8 

.718 

.124 

48 

•576 

.018 

78 

.666 

■072 

19 

•623 

.019 

49 

•634 

.040 

79 

■556 

.038 

20 

.671 

•077 

5° 

•369 

■225 

80 

■5" 

■0S3 

21 

20.497 

0.097 

5' 

20.338 

0.256 

81 

20.519 

0.075 

22 

•775 

.181 

52 

.561 

■033 

82 

■4'3 

.iSi 

23 

.818 

.224 

53 

■2.54 

.360 

83 

■55' 

■043 

24 

.746 

•152 

54 

.6 1 6 

.022 

84 

.612 

.018 

25 

•724 

•130 

55 

.714 

.120 

85 

■425 

.169 

26 

20.657 

0.06.^ 

56 

20-55' 

0.043 

86 

20.616 

0.022 

27 

.76. 

.167 

57 

■595 

.001 

87 

.581 

■013 

28 

.496 

.098 

58 

■573 

.021 

88 

■5S3 

.011 

29 

•64s 

.051 

59 

■530 

.064 

30 

•522 

.072 

60 

.625 

■031 

PABALLAX   OF  61,    CYC, XI  AXB   STAB   {€). 

Ilaviuij  regard  to  tlio  importance  of  establishing',  on  what  I  liopc  are 
incontrovertible  grounds,  the  accuracy  of  the  photographic  method.  I  have 
thought  it  pnident  to  proceed  a  step  further  in  the  enquiry,  and  as  is  not 
unusual  in  parallax  researclies,  I  determined  to  continue  the  enquiry  with 
reference  to  another  pair  of  comparison  stars  situated  at  a  very  considerable 
angle  to  the  direction  of  the  former  diagonal.  In  iidopting  this  coui-se  I  had 
also  at  the  time  another  thought  in  my  mind,  viz.  that  by  selecting  many 
stai-s  of  comparison  I  might  derive  an  approximate  value  of  the  absolute 
parallax  itself.  It  is  already  hinted  in  the  Introduction,  §  III,  that  similarity 
of  magnitude  is  very  far  from  being  attended  by  similarity  of  jiaralliix.  at  all 
events  it  certainly  is  not  so  in  individual  cases. 

The  additional  pair  of  stars  selected  is  D.M.  +  37°,  No.  41  75  and  D.M.  +  38°, 
No.  434<S,  of  the  magnitudes  9-0  and  <)■',  respeotivcly.  Of  course  the  diagonal 
of  reference  is  now  ditferent  irom  that  employed  in  the  other  determinations; 
and,  before  proceeding  to  the  Tables  involving  the  parallactic  processes,  it.  will 
be  interesting  toeomjiare  the  variations  of  these  measurements  conducted  along 
two  directions  on  the  iilm  nearly  at  right  angles  to  each  other.  Inasmuch  as 
these  diagonals  of  reference  are  of  somewhat  different  length,  viz.  (a)  to  (b) 
2380"  and  (c)  to  {1/)  2066",  the  variations  are,  for  the  purpose  of  this  comparison, 
taken  proportionally  for  icoo"in  each  direction. 

TABLE   XIII. 

Comparison  of  the  measures  of  the  two  diagonals 
approximately  at  Bight  Angles. 


Variation  in  1000"  from  an  Adopted  IMoaii. 


Date, 

188G. 


Vftriiiti.)n 
in  inuJU4iirt< 
of  a  to  b.   . 


Variation 
in  meiuure 
of  c  to  (/. 


Date. 
1886. 


V11ri.1t  inn 
in  inoiuturt' 
of  «  to  b. 


V.'iri;tti('ii 
iu  nicuturu 
of  c  to  d. 


1886. 


VariHtiiin 
in  nmiwuri- 
i>f  ((  tt>  b. 


Variation 
in  inofuiiru 
of  r  to  (/. 


May    a8 

+  c 

.116 

" 

Aug.  20 

—  oo.'!3 

—  0.019 

Sept. 

16 

+  0326 

io 

+ 

•M."; 

—  0.171 

24 

+ 

.191 

+ 

.142 

'< 

— 

.220 

June     1 

— 

•>7.S 

- 

■'7i 

26 

4- 

.391 

4- 

■4 1 5 

18 

— 

.172 

4 

— 

.126 

+ 

.180 

28 

+ 

•09s 

— 

.179 

20 

+ 

.240 

8 

+ 

.406 

+ 

"3 

29 

— 

..67 

— 

.207 

22 

— 

.I2J 

i.s 

- 

'79 

+ 

•>SS 

30 

+ 

.041 

— 

.038 

27 

— 

.18., 

16 

— 

.102 

- 

•31.1 

3> 

+ 

.i«3 

+ 

.1(19 

29 

+ 

.236 

2.1 

+ 

•.n» 

— 

.220 

Sept.     7 

- 

■045 

+ 

.238 

30 

+ 

.102 

24 

— 

•.1'J 

— 

.58. 

10 

+ 

.200 

+ 

.042 

Oct. 

2 

- 

.00.1 

2R 

— 

.106 

— 

.046 

II 

— 

••.S4 

— 

.080 

6 

+ 

.029 

.1° 

+ 

•J9S 

— 

.296 

13 

— 

.246 

- 

•013 

13 

- 

.017 

.Inly        I 

+ 

•Mf 

+ 

.3'6 

i.i 

— 

.272 

— 

.161 

21 

— 

04f. 

-\-  O.  I  60 

—  -'79 

—  .262 

+    -184 

—  .292 

—  .281 

■  I.";" 
,176 
.070 
.109 

—  .013 
4  ,004 


Comparison  of  the  Diago)ial  Measures. 
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Date, 

VariatK-n 

Variatinn 

Pate. 

Variatii.tn 

Variation 

Date, 

Variation 

Va 

iati.in 

1886. 

in 

ueasure 
a  to  h. 

in  measure 
of  c  to  (f. 

1887. 

in  measure 
of  a  to  b. 

in  measure 
of  c  to  ll. 

1887. 

in  measure 
of  ti  to  b. 

in  me;isure 
of  c  to  rf. 

Oct.      22 

+ 

0.094 

+  0.05S 

Jan. 

5 

—  c 

.682 

_ 

0.592 

Apr.   16 

+  0.558 

+ 

3.156 

Nov.     3 

+ 

.010 

+      044 

8 

— 

.424 

— 

■312 

19 

—    -274 

+ 

.016 

S 

— 

.061 

_     .,48 

10 

+ 

.101 

+ 

.092 

20 

+    .223 

+ 

■449 

i6 

— 

•177 

—     .004 

12 

— 

.680 

— 

•542 

25 

—    -'44 

— 

.047 

i~ 

+ 

•031 

—      035 

20 

— 

■553 

— 

•509 

26 

—    .048 

+ 

•035 

i8 

.12; 

—    -iJS 

25 

+ 

.114 

4 

.136 

29 

—    .011 

+ 

.061 

23 

— 

.225 

—  -025 

31 

— 

.492 

— 

•398 

30 

+    -004 

+ 

.01  1 

29 

+ 

.016 

—   .002 

Feb. 

5 

+ 

.212 

+ 

•312 

May      5 

—    .222 

— 

.227 

Dec.      I 

+ 

•°59 

+  -063 

8 

— 

•37' 

— 

•442 

7 

—     '34 

— 

.181 

2 

— 

.047 

+    -003 

'7 

— 

•369 

— 

.302 

9 

—    .038 

— 

.040 

4 

— 

.170 

+     063 

25 

+ 

.120 

+ 

.066 

10 

—    .202 

— 

•273 

7 

— 

.196 

-    ..48 

26 

— 

210 

— 

..50 

13 

—    .401 

— 

.336 

9 

— 

.199 

—    -oj^ 

27 

+ 

436 

+ 

■303 

14 

—    -372 

— 

.196 

'4 

— 

.476 

—    -398 

Mar. 

12 

+ 

021 

+ 

.118 

16 

-    .360 

— 

■031 

i6 

— 

•570 

—    .198 

16 

— 

269 

— 

.256 

18 

—    .205 

— 

.1S6 

24 

— 

.508 

-    .136 

23 

— 

093 

+ 

•  123 

20 

—    .198 

+ 

.079 

27 

+ 

184 

+ 

•155 

26 

+    .011 

+ 

.109 

Apr. 

2 

+ 

205 

+ 

.170 

31 

1 

+    .102 

+ 

.150 

The  inspection  of  the  Table  sugg-ests.  I  think,  that  the  principal  cause  of 
the  variations  in  question  lies  not  so  much  in  accidental  or  local  variations  of 
the  film  as  in  actual  variations  in  the  focal  length  of  the  mirror.  This 
suggestion  seems  to  me  to  be  burne  out  by  the  general  prevalence  of  the  same 
sign  being  attached  to  the  variations  on  the  same  night. 

Having  premised  thus  much,  I  proceed  to  give  the  following  sets  of  Tables 
for  the  determination  of  the  parallax  of  the  two  components  with  regard  to 
the  tw'O  comparison  stars,  and  these  Tables  will  not  require  any  fm'ther 
comment. 

The  expressions  for  the  computation  of  the  parallactic  factors  with  regard 
to  these  two  stars  are  for 

DM.  +37',  No.  4175- 
6i,  Cvgni.     ^  [9.92281]  cos  (O —  121°  29')ir. 
61^  Cygni.     7?  [9.92247]  cos  (O  —  1 30°  23')-. 

DM.  +38;  No.  4348. 

6ri  Cygni.     i?  [9.93706]  cos  (© —  292=  46')  " 
61,  Cygni.     j'»'[9-93539]*;os  (0-293"  56')  TT. 
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Measures  of  the  Diagonal  Distance  (c)  to  (d) 


TABLE   XIV. 

Measures  of  the  distance  of  Star  (c)  from  Star  (d),  for  the  determina- 
tion, at  the  times  of  exposure,  of  the  correction  to  their 
measiired  distances  from  61,  and  61^  Cygni. 


So.  for 
Refer- 
ence. 

Date  of 
ExiKwure 
of  Plate. 

1886. 

Meiisured 
Distance 
of  c  to  d 
in  Arc. 

Average 

Deviation 

from  the 

Me.an. 

Refraction. 

Aberration. 

Corrected 
Distance 
of  c  to  <i. 

Difference 

from 
Assumed 

Mean. 

d.     b. 

„ 

/, 

» 

// 

« 

// 

I 

May     30  1 1.7 

2065.420 

0305 

+  0.967 

+  0.126 

2066.513 

—  0.353 

2 

June      I    11.7 

6.^779 

.211 

.819 

.126 

66.724 

-     .564 

3 

4  11.8 

64.89S 

-243 

.766 

.124 

65.788 

+    -372 

4 

8   11.9 

64S5S 

.092 

.722 

-123 

65.700 

+    -4'''0 

S 

15   II. 2 

64.967 

.136 

•753 

.119 

65839 

+     -32' 

6 

16  II. 7 

2o6i;.990 

0.274 

+  0.701 

+  0.119 

2066.S10 

—  0.650 

7 

23  1 1.6 

65-837 

.3S1 

.665 

■"3 

66.615 

—  0.455 

8 

24  11.6 

66.579 

-I'S 

.669 

.11 1 

67-359 

+  1.199 

9 

28  1 2.0 

65514 

•63s 

.107 

66.256 

+  0.096 

lO 

30  1 1.4 

66.014 

144 

•653 

-'OS 

66.772 

+  0.612 

II 

July        I    11.3 

2064-753 

0.202 

+  0.650 

+  0.104 

2065.507 

+  0.653 

12 

Aug.     20   III 

65-573 

-'50 

.611 

.016 

66.200 

—    .040 

'3 

24     9.S 

65.247 

-309 

.612 

.008 

65.S67 

+    -293 

'4 

26     9.3 

64.685 

•37' 

.615 

+     003 

65-303 

+    -857 

'5 

28     9.; 

65.918 

-244 

.613 

—    .001 

66.530 

—    .370 

i6 

29     95 

2065.978 

0.262 

+  0.612 

—  0.003 

2066.587 

-0.427 

'7 

30     8.9 

65.627 

-203 

.616 

.005 

66.238 

—    .078 

i8 

3>     8.8 

65.202 

•135 

.6.5 

.007 

65.810 

+    .350 

19 

Sopt.      7     8.6 

65-077 

.129 

.614 

.022 

65.669 

+    .49' 

20 

10     8.4 

65-482 

-322 

.614 

.023 

66.073 

+    -087 

21 

11     8.5 

2065.743 

0.274 

+  0.613 

—  0.031 

2066.325 

-0.165 

22 

>3     S.4 

65.609 

.289 

.61J 

.035 

66.186 

—    .026 

J3 

.5    R.I 

65.918 

.096 

.614 

-039 

66.493 

—     iM 

24 

16     9.8 

65  253 

-'45 

.616 

.040 

65.S29 

+     XV 

25 

17     8.1 

65.958 

-273 

.613 

■042 

66.529 

—    .369 

26 

18     8.0 

2066.134 

0304 

+  0.613 

—  0.045 

2066.702 

—  0.542 

27 

20     9.0 

65.218 

-I3.i 

.611 

-049 

65.780 

+    .380 

2R 

22     9.4 

66.201 

.21 1 

.616 

-o,';3 

66.764 

—    .604 

29 

27   10.2 

66.166 

•'93 

.638 

.063 

66.741 

-    .58' 

.10 

29     8.6 

65.290 

.244 

.612 

.066 

65.836 

+     324 

3' 

30     8.4 

2065. 9S0 

0.309 

+  0.61 1 

—  0.068 

2066.523 

—  0.363 

32 

Oct.        2     8.2 

65477 

-242 

.611 

.072 

66.016 

+      '44 

33 

6     9.1 

65.389 

.097 

.624 

.079 

65934 

+    .2J6 

34 

'3   lo.i 

6.V.SR3 

149 

-693 

.090 

66.186 

—    .026 

35 

2"     7S 

65.638 

.116 

.616 

.101 

66.152 

+    .ooS 

for  the   Correction  of  the  Scale 
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N'o.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 

188G-7. 

Mea.^nred 
Distance 
of  ,■  U>  d 
in  Arc. 

Average 

Deviation 

fnim  tlje 

Mean. 

Refraction. 

Aberration. 

Con-ected 
Distance 
of  c  to  <;. 

Differellce 

from 

Assumed 

.Mean. 

d.       h. 

tf 

/, 

// 

// 

ir 

// 

36 

Oct.        22        7.5 

2065.526 

0.242 

+  0.617 

—  0  103 

2066.040 

+  0,120 

37 

Nov.     3    6.6 

65-570 

-315 

.616 

.116 

66.070 

+     ,090 

3S 

5     8.8 

65.891 

■250 

.692 

.118 

66.465 

—     -,105 

39 

16    7-5 

65.630 

.072 

.664 

.125 

66.169 

—     ,009 

40 

■7     8.3 

65635 

•13' 

.722 

■125 

66.232 

—     .072 

4" 

18     8.6 

2065.846 

0.193 

+  0,759 

—  0,125 

2066.4S0 

—  0,320 

r- 

23     8,6 

65-535 

■250 

.803 

.126 

66.212 

—       05  2 

43 

29    6.9 

65.616 

,183 

-674 

.126 

66.164 

—      ,004 

44 

Dec.       I      7.3 

65-447 

.191 

■709 

.126 

66.030 

+  ,i.;o 

45 

2     6.8 

65.604 

.079 

.676 

.126 

66.154 

+  ,006 

46 

4     6-4 

2065.491 

0-363 

+  0.665 

—  0,126 

2066.030 

+  0,130 

47 

7     6.3 

65.917 

-324 

-673 

-125 

66.465 

—  -305 

48 

9     7-2 

65-631 

.167 

.760 

-123 

66.268 

—    ,ioS 

49 

14     6.2 

66.4I2 

-'53 

.691 

.120 

66,983 

-    .S23 

50 

16     6.2 

65-979 

.209 

.710 

.119 

66,570 

—    .410 

5' 

24     6.2 

2065.797 

0.183 

+  0,757 

—  O.I  12 

2066,442 

—  0.282 

52 

b7  Jan.   5     6.9 

66.396 

.274 

1.085 

■097 

67-.?S4 

—   1.224 

53 

8     6.4 

65-944 

.246 

0-953 

,092 

66.S05 

—  0,64s 

54 

10     6.7 

64,908 

■309 

1.150 

.089 

65.969 

+  0.191 

55 

12     6.3 

66,3.?o 

.362 

1-033 

,086 

67.277 

—  1,117 

56 

20     6.4 

2065.960 

0.244 

+  1-324 

—  0.072 

2067.212 

— 1.052 

57 

25     6-3 

64523 

-173 

1.417 

.062 

65.878 

+  0,282 

58 

31     6-5 

65.046 

.209 

1.987 

.050 

66.983 

-0,823 

59 

Feb.     5     6.0 

63.810 

-'32 

1-747 

.042 

65-515 

+  0,645 

60 

8     5-9 

65  193 

-347 

i-9'3 

•033 

67-073 

—  0,913 

61 

17  17.1 

2065.461 

0.262 

+  1-335 

—  0.012 

2066. 7S4 

—  0,624 

62 

25   17-4 

65-051 

-385 

0.969 

+  0.004 

66.024 

+  -'36 

63 

26  16.9 

65-329 

•153 

1,133 

.007 

66.469 

—  -309 

64 

27   16.9 

64.349 

-174 

'-'75 

.009 

65-533 

+  ,627 

65 

Mar.     12    16. 1 

64.791 

.209 

1.0S9 

•037 

65-917 

+  -243 

66 

16   15.7 

2065.517 

0.342 

+  1-127 

+  0.045 

2066.6S9 

—  0,529 

67 

23   16.4 

65.061 

■173 

0.786 

.059 

65.906 

+  -254 

6S 

27   14.8 

64-532 

.207 

1.240 

.067 

65-8,^,9 

+  -321 

69 

Apr.       2   15.3 

64.849 

.292 

o.SSi 

.078 

65.808 

+  ■ss-'- 

70 

16    14.4 

64-855 

.036 

0,884 

■099 

65.838 

+     -322 

71 

19   14.6 

2065.238 

0.069 

+  0,786 

+  0.103 

2066.127 

+  0,033 

72 

20    T^O 

64-.?97 

■'43 

0.732 

.104 

65-233 

+  -927 

73 

25     134 

65.142 

.272 

1,005 

.110 

66.257 

—    oil  7 

74 

26     14.2 

65.191 

•135 

0.7S6 

.11  1 

66.08S 

+   ,o;2 

75 

29     13.8 

65,105 

•350 

0.814 

.114 

66.033 

+     -'27 
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Relative  Pandlajc  of  61,  Cygni  and  Star  (c). 


Xo.  for 
Refer- 

t-TlC. 

of  rinle. 

lss'7. 

.\U.i*iuea 
Distance 
of  c  to  d 
in  Arc 

Deviation 
from  the 

M.-iui. 

HefriictioD. 

Aberration. 

ConcctoU 
Distance 
of  1-  to  l(. 

Dillyruncu 

from 
Assunjed 

Mean. 

d.        h. 

w 

// 

" 

" 

" 

/. 

76 

Apr.     30  13.8 

2065.209 

0.207 

+  0.814 

+  0.115 

2066.138 

+  0.022 

77 

May       s   13.7 

65747 

.160 

0763 

.119 

66.629 

—  -469 

78 

7    '.^0 

65 -53 I 

■093 

0.8S1 

.121 

66.533 

-   -373 

79 

9   '-^^ 

65.078 

.282 

1.042 

.122 

66.242 

—    .082 

80 

10  12.8 

65-715 

•14.^ 

0.887 

.122 

66.724 

-    -564 

Si 

13  '3-0 

2065.937 

0.322 

+  °-793 

+  0.124 

2066.854 

—  0.694 

8i 

14    12.8 

65.605 

■144 

•836 

.124 

66.565 

—    -405 

8.; 

16   12S 

65.291 

.274 

.809 

•125 

66.225 

—    .065 

84 

18   12.8 

'^S-^3S 

■365 

.784 

.125 

66.544 

-     384 

8S 

20  1 3. 1 

65.148 

•2SS 

.722 

.126 

65.996 

+    .164 

86 

26  13.2 

2065.125 

0.382 

+  0.683 

+  0.127 

2065.935 

+  0.225 

S7 

31    11,8 

64.919 

■'79 

.S07 

•'2; 

65.851 

+    -309 

TABLE    XV. 

CoTtchided  measures  o/Sl,  Ci/r/ni  frovi  the  comjyarixon  Star  (c). 


No.  for 
Kofer- 
enoe. 

i';tt*.-  r»t 
Ex|K«rtiro 
of  Plate. 

1  88(). 

.Mc-a'^urcd 
Dist.ance  of 
Star  (<•)  to 
Gil  Cvsui. 

Refraction 
Ct)rrcction. 

Aberration 
Correction, 

Projwr 
Motion. 

Correction 
to  Scale. 

l'..in-liiil<>.l 

IHiitanou  of 

Star  (r)  from 

t!li  I'.vgiii. 

.\vorago 
Devi- 
ation. 

I 

J        1„ 
May       30   11.7 

1  I  15.467 

+  0  593 

+  0.072 

+ 

1. 910 

—  0. 1 9 1 

1117.851 

0.J03 

2 

June        1    11.7 

>.=  .H.19 

■49' 

.072 

1.895 

—    -305 

17.992 

•'3.1 

3 

4  11.8 

'  5-427 

•45 » 

.071 

1.866 

+    .201 

18.016 

•'.39 

4 

8   11.9 

J5-43' 

.420 

.070 

1.830 

+    .249 

1 8.000 

.296 

S 

IS  11.2 

'5564 

•444 

.068 

1.76S 

+     -'74 

18.018 

.087 

6 

16  1..7 

11 16.310 

+  0-.W9 

+  0.068 

+ 

1.760 

—  0-.552 

1118.185 

0.243 

7 

23  11.6 

'6-.14S 

-379 

.064 

1.698 

—    .246 

18.240 

•"3 

8 

24  11.6 

16.584 

.3S0 

.064 

1.6R9 

—     649 

18.068 

•295 

9 

30  11.4 

'6-.149 

.368 

.061 

1.636 

—    •.«' 

18.083 

..87 

10 

.Inly        I    11.3 

15848 

-370 

•059 

1.627 

+    ^353 

18.257 

.220 

11 

Auc;.      20   li.i 

1116.588 

+  0331 

+  0.009 

+ 

1.1.S1 

—  0.022 

ni«.oSS 

0. 1  64 

11 

'4     98 

■6-383 

-3.W 

+    -004 

1. 150 

+    ■>59 

18.030 

.244 

<3 

a6    9.J 

16.158 

•337 

+    .002 

1.132 

+    ^464 

18.093 

3" 

•4 

38    9.5 

16.820 

-3.14 

—     .000 

1  1 14 

—    .200 

18.068 

.246 

1  - 

1')    1/  5 

16S24 

335    —    .002 

1 . 1 05 

—        2.U 

lS.O\l 

.0K7 

Concluded  Distcoice.'i  of  Gl,  Ci/gni  from  Star  (c). 
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No.  for 
Refer- 
ence. 

D,it«  of 
Exposure 
of  Plate. 
188C-7. 

Measured 
Distance  of 
Star  (.■)  to 
6I1  Cypni. 

Refraction 
Correction. 

Aberration 
Correction. 

Proper 
Motion. 

Correction 
to  Scale. 

Concluded 

Distance  of 

Star  (r)  from 

61 1  Cygni. 

Avercige 
Devi- 
ation . 

d. 

h. 

/- 

// 

/- 

" 

f> 

rt 

It 

i6 

Aug.     30 

8.9 

II16.645 

+  0-338 

—  0.003 

+  '097 

—  0.042 

1118.035 

0.162 

■7 

31 

8.8 

16.612 

-338 

.004 

1.088 

+  •iSg 

18.223 

.207 

i8 

Sept.       7 

8.6 

16.373 

■336 

•013 

1.026 

+  .266 

17.988 

•  138 

'9 

10 

8.4 

16.541 

•336 

.013 

1.000 

+    047 

17-911 

.192 

20 

II 

8-5 

16.971 

•335 

.017 

0.991 

—  .089 

18.191 

-255 

21 

13 

8.4 

II  17.023 

+  0.335 

—  0.020 

+  0.973 

—  0.014 

1118.297 

0.203 

22 

'5 

8.1 

16.918 

•336 

.022 

•956 

-  .180 

18.004 

•172 

2.1 

16 

9.8 

16.803 

■i3^ 

•023 

.946 

+    179 

18.237 

-'54 

24 

i: 

8.1 

17.164 

•335 

.024 

•938 

—   .200 

18.213 

.086 

2S 

iS 

8.0 

17.064 

•334 

.026 

•929 

—  -293 

18.008 

-305 

26 

20 

9.0 

1116.470 

+  0.332 

—  0.028 

+  0.909 

4-  0.206 

1117.889 

0.260 

27 

23 

9-4 

17.081 

•332 

-030 

•893 

-  -327 

17-949 

-'44 

28 

27 

10.2 

17.167 

•339 

.036 

.848 

—    314 

18.004 

.205 

29 

29 

8.6 

16.789 

•332 

•038 

.831 

+  •175 

i8.o8g 

•133 

30 

30 

8.4 

17.106 

■332 

•039 

.822 

—  .196 

18.025 

.279 

31 

Oct.        2 

8.2 

1116.619 

+  0.332 

—  0.041 

+  0.804 

+  0.078 

1117.792 

0.227 

32 

6 

9.1 

16.787 

-335 

•045 

.770 

+     .122 

17.969 

•145 

3.1 

13 

1 0.1 

■6.835 

•36. 

•051 

.707 

—     .014 

17-838 

.208 

34 

21 

7-5 

16.831 

•332 

•058 

.636 

+      004 

>7^74S 

.162 

35 

22 

7-5 

16.768 

•332 

•059 

.627 

•f      ^065 

1 7^733 

•'56 

36 

Nov.        3 

6.6 

1 1 16.847 

+  0^332 

—  0.066 

+  0.522 

+  0.049 

1117.684 

0.097 

37 

5 

8.8 

17013 

.361 

.067 

•503 

-     •165 

1 7^645 

.222 

38 

i6 

7-5 

16.962 

•349 

.071 

.406 

—     ^005 

17.641 

.265 

39 

•7 

8.3 

16.970 

-372 

.071 

•.398 

—      039 

17.630 

•'43 

40 

18 

8.6 

17.047 

.388 

.071 

.388 

—    ••73 

'7-579 

.182 

41 

23 

8.6 

II16.982 

+  0.409 

—  0.072 

+  0.344 

—  0.028 

1117-635 

0.229 

42 

29 

6.9 

16.926 

•354 

.072 

.292 

—    .002 

17-498 

■073 

43 

Dec.        I 

7-3 

16.809 

■368 

.072 

.274 

+    -070 

17449 

-'35 

44 

2 

6.8 

16.955 

•354 

.072 

•265 

+    ^003 

17-505 

,.208 

45 

4 

6.4 

16.941 

•349 

.071 

.248 

+     070 

17-537 

.148 

46 

7 

6.3 

III7.215 

+  0^353 

—  0.071 

+  0.239 

—  0.165 

1117-571 

0.206 

47 

9 

7-2 

16.794 

•386 

.070 

•203 

—    •osS 

17-255 

.083 

48 

'4 

6.2 

17-377 

•361 

.069 

-159 

-    ^445 

17-.183 

-'32 

49 

16 

6.2 

1 7- 1 45 

•367 

.068 

.142 

—     .221 

17-365 

.197 

5° 

24 

6.2 

17.215 

.386 

.064 

•074 

-     •153 

17-458 

-250 

51 

87  Jan.  5 

6.9 

1117.706 

+  0.522 

—  0.055 

—  0.038 

—  0.662 

1117473 

0.206 

52 

8 

6.4 

17-350 

•474 

•053 

.064 

—    ^349 

17-358 

-313 

53 

10 

6.7 

16. 911 

•545 

•051 

.082 

+    •'03 

17.426 

.087 

54 

12 

6-3 

17.707 

•492 

.049 

.100 

—    .604 

17-446 

.142 

55 

20 

6.4 

17-386 

.621 

.041 

.170 

—     569 

17.227 

.205 

44 


Concluded  Distances  of  61,  Ci/gni  from  Star  (e). 


Xo.  for 
Refer- 

Date  of 
Espoeure 
of  Plate. 

1887. 

Jl,Msnro.i 
DUtonce  of 
Star  (1-)  to 
61]  Cygni. 

Refraction 
Correction. 

Aberration 
Correction. 

Proper 
Motion. 

Correction 
to  Scale. 

OUtam'e  of 

Star  {r)fix>m 

till  Cygni. 

At  rage 
Devi. 

at  ion. 

d.      h. 

w 

t/ 

» 

II 

n 

// 

„ 

S6 

Jan.      25     6.3 

1116.805 

+  0.676 

—  0.036 

—  0.215 

+  0.153 

II '7-383 

0.262 

57 

31     6.5 

17.301 

■938 

.029 

.268 

—     445 

17-497 

•'.^9 

58 

Feb.        5     6.0 

"6-53I 

.821 

.024 

■303 

+     349 

'7-374 

.240 

59 

8     S-9 

174.^6 

•9'3 

.CI9 

•339 

—    .494 

17497 

■'35 

60 

17  17.1 

17.426 

.847 

—    .007 

■423 

-    .338 

17-505 

.207 

61 

2-^    17.4 

11 17.266 

+  0.593 

+  0.002 

—  0.493 

+  0.074 

1117.442 

0.180 

62 

26    16.9 

'7  4.=;3 

•705 

.004 

.502 

-    .167 

17-493 

.21 1 

f'.i 

27    16.9 

■  7005 

•734 

.005 

■S'> 

+    .339 

17-572 

■'33 

64 

Mar.     12   16.1 

'  7-494 

.677 

.021 

.625 

+    •>3> 

17.698 

.292 

65 

l6  15.7 

17760 

•705 

.026 

.660 

—    .286 

17-545 

.241 

66 

23   16.4 

III7.706 

+  0.467 

+  0.034 

-0.723 

+  0.137 

1117.621 

0.262 

67 

27   14.8 

17.300 

.780 

.038 

.758 

+    .174 

17-534 

.125 

68 

Apr.        2   15.3 

17.670 

•533 

.044 

.811 

+    -'90 

17.626 

.270 

69 

If)  14.4 

17.867 

•S3S 

•057 

.935 

+    -174 

17.698 

•'.?9 

70 

19   14.6 

18.308 

.472 

.05S 

.961 

+    .018 

17-895 

^44 

7' 

20    15.0 

III7.6I8 

+  0.432 

+  0.059 

—  0.970 

+  0.502 

II 1 7.641 

0.260 

7J 

25   >3-4 

18.046 

.621 

•063 

1.014 

—    -052 

17.666 

.1.19 

73 

26  14.2 

18.172 

.467 

.063 

1.023 

+    .039 

17.718 

.204 

74 

i9  '3-8 

18.109 

.502 

.065 

1.049 

+    .069 

17.696 

.083 

75 

30  138 

18.427 

.486 

.065 

1.058 

+    .012 

17-932 

.III 

76 

^'»y     5  '3-7 

1118.637 

+  0.460 

+  0.068 

—  i.>03 

—  0.254 

1117.808 

0.293 

77 

7  130 

18.640 

•5.^3 

.069 

1.120 

—    .202 

17-920 

•'45 

78 

9  "4 

18.180 

.648 

.069 

1.138 

—    .044 

17715 

.207 

79 

10  12.8 

18.666 

•5.^8 

.070 

1.147 

—     305 

17.822 

•132 

80 

13  130 

18.691 

•477 

.070 

>.'73 

—    .375 

17.690 

.190 

81 

14   12.8 

1118.594 

+  0.502 

+  0.071 

-1.182 

—  0.219 

1117.766 

0.222 

82 

16  12.8 

18.472 

.481 

.071 

1.200 

-    .035 

17.789 

•>47 

R3   " 

18  12.8 

18.603 

.457 

.071 

1. 218 

—    .208 

'7-705 

.169 

84 

io  13. 1 

,18.548 

.420 

.072 

1.236 

+    .089 

'7-893 

•257 

85 

26  13.2 

18.606 

•396 

.072 

1.289 

+    .122 

17.907 

.083 

86 

31   11.8 

'"8.535 

+  0.481 

+  0.071 

—  >  .132 

+  0.167 

1117.922 

0.215 

Relative.  Parallax  of  61,  Cijgni  and  Star  (c). 
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TABLE    XVI. 


Equations  of  Condition  formed  from  the  measures 
ofKlj  Cijgni  and  Star  (c). 


No. 

Date. 

1886. 

Equations  of  Condition. 

Residiial, 

i 

h. 

„ 

„ 

I 

May 

30 

II. 7 

+  0.151  =  X  +0.517717   —0 

.5908  d/x 

+  0.227 

2 

June 

I 

II.7 

+ 

292  =  a-  +  .5401    — 

•5S53 

+  -095 

3 

4 

II.8 

+ 

316  =  X  +  .5726    — 

•5771 

+  .085 

4 

8 

11.9 

+ 

300  =  T  +  .6134    — 

.5660 

+  ..17 

5 

15 

II. 2 

+ 

31S  =  X  +  .6776    - 

•5469 

+   .125 

6 

16 

H.7 

+  0 

485  =  X  +  0.6S64    —  0 

5442 

—  0.038 

7 

23 

11.6 

+ 

540  =  X  +  .7404   — 

5250 

—  073 

8 

24 

11.6 

+ 

368  =  X  +  .7474    — 

5223 

—  .102 

9 

30 

1 1.4 

+ 

3S3  =  X  +  .7841    - 

5059 

—   .101 

10 

July 

I 

"•3 

+ 

557  =  ^  +  -7594   — 

5031 

—  .072 

II 

Aug. 

20 

II. I 

+  0 

38S  =  X  +  0.7601    —  0 

3653 

+  0.063 

12 

24 

9.8 

4- 

330  =  X  +  .7332    — 

3556 

+   .108 

1.1 

26 

9-3 

+ 

.^93  =  ^  +  -7184   — 

350 ' 

+   .038 

'4 

28 

95 

+ 

368  =  X  +  .7026    — 

3445 

+   -055 

'5 

29 

95 

+ 

331  =  -r  +  -6945    — 

341S 

+  .oSS 

i6 

30 

8.9. 

+  0 

335  =  J  +  0.6S66    —  0 

3392 

+  o.oSi 

•  I? 

31 

8.8 

+ 

525  =  X  +  .6780   — 

3364 

—  .112 

i8 

Sept. 

1 

8.6 

+ 

288  =  X  +  .6128    — 

3174 

+  .091 

19 

10 

8.4 

+ 

211  =  X  +  .58 1 9    — 

.1O9' 

+  -153 

20 

11 

8.; 

+ 

491  =  X  +  .5716    — 

3064 

—  .132 

21 

13 

8.4 

+  0 

597  =  X  +0.5500    —  0 

3009 

—  0.248 

22 

■5 

8.1 

+ 

304  =  X  +  .5279   — 

2955 

+  034 

23 

16 

9.8 

+ 

537  =  •>■  +  -5159    — 

2925 

—  -205 

24 

17 

8.1 

+ 

513  =  X  +  .5041    — 

2900 

-  .187 

25 

18 

8.0 

+ 

308  =  X  +  .4933    — 

2872 

+  .014 

26 

20 

9.0 

+  0 

1S9  =  X  +  0.46S6    — 0 

2815 

+  0.1 21 

27 

22 

9-4 

+ 

249  =  X  +  .4450    — 

2761 

+  .049 

28 

27 

10.2 

+ 

304  =  X  +  .3S17    — 

2623 

—  .036 

29 

29 

8.6 

+ 

389  =  X  +  .3562    — 

2570 

—  -133 

30 

30 

8.4 

+ 

325  =  X  +  .3430    — 

2543 

—  •°75 

31 

Oct. 

2 

8.2 

+  0 

OQ2  =  X  +0.3165     — 0 

2488 

+  0.145 

32 

6 

9.1 

+ 

269  =  .x  +  .2623    — 

2  3  So 

—  .058 

33 

"3 

lO.I 

+ 

138  =  X  +  .1631    — 

21S5 

+  .026 

34 

21 

7-5 

+ 

045  =^  X  +  .0501    — 

1969 

+  -065 

35 

22 

7-5 

+ 

033  =  ■'■  +   0355     — 

1942 

+  070 

46 


Equations  of  Condition:  61,  Cygni  and  Star  (c). 


. 

1  'ate, 

18  ?!<■>- 

7. 

Eqil:itions  of  C.-nditi 

-n 

1.  ■  : 

36 

a 
Nov.   3 

6.6 

—  0.0 1  6  =  X  —  0. !  368  w 

—  0.16151/ /i 

+  0.03S 

37 

5 

8.8 

—  .ojii  =  X  —    .i66S 

—  ■'557 

+  .062 

38 

16 

7-5 

—  .059  =  r   —  .3180 

—  -'257 

—  .006 

39 

17 

8.3 

—  .070  =  r  —    .5317 

—  .1229 

—  .001 

40 

18 

8.6 

—  .121  =     X    —     .3450 

—  .1201 

+  -043 

4> 

23 

8.6 

—  0.065  =  •2"  —  0.4094 

—  0.1064 

—  0.043 

42 

29 

6.9 

.202  =  X  —   •4S19 

—  .0904 

+  .060 

43 

Dec.   I 

7-3 

—  -251  =  X  —  .5054 

-  .0847 

+  -oi)" 

44 

2 

6.8 

—  .195  =  X  —  .5162 

—  .0S20 

+  035 

45 

4 

6.4 

—  .163  =  X  —  .5384 

-  .0766 

—  .006 

46 

7 

6.3 

—  0.129  =  '  — 0.5704 

—  0.0:39 

—  0.056 

47 

9 

7-2 

—  -445  =   r  —    ■i9<? 

—  .0628 

+  -250 

48 

14 

6.2 

—  ■3'7  =  ^  —  6393 

—   0492 

+  097 

49 

16 

6.2 

—  -335  =  X  —  .6570 

-  .O43S 

+  .108 

50 

24 

6.2 

—  .242  =  X  —  .7203 

—  .0219 

-  .017 

5' 

87  .Tan.  5 

6.9 

—  0.227  =  '   —  0.7S81 

+  0.01  18 

—  0.069 

S» 

8 

6.4 

—  .342  =  X  —  .7995 

+  .0198 

+  043 

53 

10 

6.7 

—  .274  =  X  —  .8059 

+   0253 

—  031 

54 

12 

6.3 

—  .254  =  X  —  .8113 

+   0308 

—  -054 

55 

20 

6.4 

—  .473  =  X  —  .8229 

+  -0527 

+  '57 

56 

25 

6.3 

—  0.317  =  X  —  0.S218 

+  e.0664 

—  0.001 

57 

3' 

6.5 

—  .203  =  X  —  .Si  20 

+  .0S29 

—  "3 

58 

Feb.   s 

6.0 

-  .326  =  X  -  .7971 

+  .0938 

+  -o'S 

59 

8 

5-9 

—  .303  •=  X  —  .7851 

+  .1048 

—  .104 

60 

'7 

17.1 

—  '95  =  X  —  .7335 

+   1306 

-  093 

61 

25 

17.4 

—  0.258  =  X  — 06740 

+  0.1526 

+  0.007 

62 

26 

16.9 

—  .207  =  X  —  .6658 

+  -'553 

-  -055 

63 

27 

16.9 

—  .128  =  X  —  -65  72 

+  -'SS' 

—  130 

64 

Mar.  1 2 

16.1 

—  .002  =  X  —  -5292 

+  '935 

—  .204 

6s 

16 

'5-7 

—  .15s  =  X  —  .4838 

+  -2044 

—  033 

f..'. 

23 

.6.4. 

—  0.079  "   '   —  0.3989 

+  0.2236 

—  0.075 

67 

27 

14.8 

—  .166  =  X  —  .3483 

+  2344 

+  033 

f>8 

Apr.   2 

»5-3 

—  .074  ■=  X  —  .2685 

+  -2509 

—  .026 

(•-9 

16 

14.4 

—  .002  =  X  —  .0737 

+  .2891 

-  .017 

70 

"9 

.4/. 

+  .19s  =  X  —  .0308 

+  2973 

-  .,96 

/■ 

20 

150 

—  0.059  "=  '  —0.0161 

+  0.3000 

+  0.064 

7» 

25 

'3  4 

—  .034  -  X  +  .0543 

+  -3 '37 

+  .06S 

73 

26 

14.2 

+  .018  -  X  +  .0693 

+  •3'65 

+  -023 

74 

29 

■38 

—  .004  =  X  +  .1115 

+  3246 

+  05  .S 

"  : 

*" 

I-  "^ 

1   :■■     r     i-       ,2S'' 

+  r^^i' 

,f,S 

Concluded  Parallax:   61j  Cygni  and  Star  (c). 
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No. 

IK87. 

K.iuations  of  Cunditi 

on. 

Residual. 

d.      h. 

// 

0 

76 

May       5    13.7 

+  0.108    =   X  +0.195877 

+  0.3410  (f/X 

—  0.015 

77 

7   U-o 

+      .220     =     X    +      .2231 

+  3465 

—  .116 

78 

9  12-4 

+    -015    =   X   +    .2=;o3 

+    -3?  19 

+      .lOO 

79 

10  12.8 

+     .122     =     X    +     .2639 

+  3546 

—    .oox 

80 

1.5   130 

—   .010  =  J  +   .3046 

+  .3628 

+    -'49 

81 

14   12.8 

+  0.066    =    X   +0.3177 

+  0-3655 

+  0-07S 

82 

16   12.8 

+    .089    =   X  +    .3439 

+    ■37>o 

+    .066 

83 

18   12.8 

+    .005    =   X   +    .3699 

+  -3765 

+    ..65 

84 

20   13. 1 

+    .193    =    X   +    .3956 

+  .3S20 

—    .017 

85 

26   13.2 

+    .207    =    X   +    .4693 

+  3984 

i         +    -ooj 

1 

86 

31    11,8 

+  0.222     =     X    +  0.5267 

+  0.4120 

1      -f  0.017 

1 

The  formation  of  the  normal  equation  gives  the  following  result  :- 

+    7.3000=   +86.O0OO*— 5.6824  ?/'/i+    3.121577 

-    5-63^2 


-   4-f^^«5  =  -   5-6H24   +  7-«594 
+  i3.7ii«  =  +   3.1215  -5-6322 
The  values  of  the  unknowns  are — 

X  —  +0.0581 


+  24.0247. 


^//x  =  —0.15 18 
77  =   +  0.4448. 
The  probable  error  of  77  is  +o".02i2,  while  the  probable  error  of  a  complete 
determination  of  the  distance  between  this  star  and  61  ^  Cygni  is  +o".i02. 


BELATIVE  PABALLAX  OF  61 2  CYGNI  AND  STAR  (C). 

TABLE    XVII. 

ConcJndcd  measures  of  Ql.,  Cygni  from  the  comparison  Star  (c). 


No.  for 
Refer- 
ence. 

Dato  of 

Measured 

Concluded 

Exposure 
of  Plato. 

1886. 

Dii>Uince  of 
Star  (.■)  to 
61 2  Cjgni. 

Refraction  Aberration 
Correction.  CoiTection. 

Proper 
Motion. 

Correction 
to  Scale. 

Distance  of 

Star  (c)  from 

61 2  Cygni. 

Devi- 
ation. 

d.       h. 

,/ 

„ 

-/ 

// 

// 

// 

II 

I 

May      30   II. 7 

1105.150 

+  0-574 

+  0.068 

+  1.962 

—  0.189 

1107.565 

0.2S3 

2 

June        I    11,7 

5613 

•477 

.067 

1-945 

—    .302 

7.800 

.296 

3 

4   1 1.8 

5.1.8 

■440 

.067 

1.916 

+     .199 

7-740 

.049 

4 

8   11.9 

.■;->78 

.411 

.066 

1.880 

+    -247 

7.782 

.176 

.=; 

15    1 1 . 2 

5.217 

-433 

.064 

1.817 

+    .172 

7703 

.091 

48 


Relative  Parallax  of  6I2  Cygni  and  Star  (c). 


No.  for 
Refer- 

lllltO  of 

ExiKx^uro 
of  PLite. 

1886. 

Mefuurvd 
Dtstanco  of 
Star  0)  to 

Refraction 

Correction. 

Aberration 

Cvtrr(H;tion. 

Proper 
Motion. 

Correction 

to  S^-;.le. 

Concluded 

Dist.-mce  of 

St.-u-  ;«•>  from 

Olo  I'.vgni. 

Average 
Devi- 
ation. 

d. 

h. 

» 

// 

tf 

" 

w 

// 

w 

6 

June     1 6 

II.7 

U  06.04  J 

+  0.391 

+  0.064 

+  1.808 

-0.348 

1 107.960 

0.207 

7 

23 

II.6 

6.028 

.372 

.060 

1-744 

—   244 

7.960 

.170 

8 

24 

H.6 

6.204 

373 

.060 

'■735 

-  .637 

7.735 

.'S3 

9 

30 

11.4 

5-979 

362 

.056 

1.681 

-  .328 

7.750 

.242 

10 

July         I 

"■3 

S-6i2 

.563 

•056 

1.671 

+  .350 

S.052 

.270 

I. 

Aug.      20 

III 

1 106.,?  24 

+  0 

329 

4-0.009 

+  '-214 

—  0.021 

1107.855 

01 35 

12 

24 

9.8 

6.161 

331 

.004 

1. 181 

+   .157 

;-834 

.206 

13 

26 

9-3 

5-945 

333 

+    .002 

1. 164 

+   .459 

7-903 

.209 

'4 

28 

9-5 

6-5 '7 

33i 

.000 

i.>45 

—   .198 

7-795 

■'39 

>5 

29 

95 

6.476 

331 

—    .002 

1. 135 

—   .229 

7.711 

.224 

16 

30 

8.9 

iio6..^7o 

+  0 

334 

—  0.003 

+  I-125 

—  0.042 

1107.784 

0.242 

17 

3« 

88 

6.221 

334 

.004 

1.117 

+   .188 

7.856 

-265 

18 

Sept.       7 

8.6 

6.229 

332 

.012 

I.OS5 

+   .263 

7.867 

.129 

19 

10 

8.4 

6.443 

332 

.012 

1.027 

+   .047 

7-S37 

-143 

20 

II 

8S 

6.604 

332 

.016 

1.018 

—   .088 

7-940 

.207 

21 

'3 

8.4 

1 106.461 

+  0 

331 

—  0.019 

-)-  1,000 

—  0.014 

1107.759 

0.162 

22 

'5 

8.1 

6.672 

.«2 

.021 

0.982 

-   .178 

7-787 

-'93 

23 

16 

9.8 

6-344 

3.?o 

.022 

-972 

+   -177 

7.801 

-237 

M 

17 

8.1 

6.669 

332 

-023 

.963 

—   .19S 

7-743 

.182 

25 

18 

8.0 

6.887 

33' 

.024 

954 

—    -29' 

7-857 

-'43 

26 

20 

9.0 

1106.182 

+  0 

329 

—  0.026 

+  0-935 

+  0.204 

1 107.624 

0.098 

27 

22 

9.4 

6-724 

330 

.028 

.917 

—    -324 

7.619 

.244 

28 

27 

10.2 

6.947 

337 

-034 

.871 

—    -3" 

7.S10 

■i.W 

29 

29 

8.6 

6-413 

329 

■°3S 

.854 

+    -174 

7-735 

.1S2 

30 

30 

8.4 

6.8.15 

329 

■037 

.845 

—    .'95 

7-777 

.267 

3' 

Ort.           2 

8.2 

1 106.31 1 

+  0 

329 

—  0.038 

+  0.827 

+  0.077 

1107.506 

0.154 

32 

6 

9.1 

6-532 

33i 

.042 

.791 

+     .121 

7-735 

■183 

33 

>3 

10. 1 

6.450 

360 

.048 

.726 

—     .014 

7-474 

.129 

34 

21 

7-S 

6-495 

330 

-o.^S 

-655 

+    -004 

7.429 

■24-1 

35 

22 

7-5 

6-515 

3.1° 

.055 

•645 

+     064 

7-499 

.192 

36 

Nov.       3 

6.6 

1 106.608 

+  0 

3.^0 

—  0.062 

+  0.537 

+  0.048 

1 107.461 

0.264 

37 

S 

8.8 

6.749 

361 

.063 

.5i8 

-    -'63 

7.402 

■'53 

38 

16 

75 

6.722 

348 

.067 

.418 

—    -005 

7.416 

.202 

39 

'7 

8.3 

6.751 

372 

.067 

.409 

—    .039 

7-426 

.1H3 

40 

18 

8.6 

6.825 

388 

.067 

•399 

-    .172 

7-373 

.074 

4' 

23 

8fi 

1 106.707 

+  0 

412 

—  0.068 

+  0.353 

—  0.028 

1107.376 

0. 1  j6 

4» 

2.) 

f.y 

6.675 

35" 

.068 

.301 

—    .002 

7.257 

-305 

43 

Dr.-.           , 

7-3 

6.607 

367 

.068 

.282 

+    -070 

7-2.5!' 

■og.i 

44 

2 

6.8 

6.622 

.154 

.068 

•273 

+    .003 

7.184 

.272 

4.1 

1 

'    1 

f.  5119 

.14H 

.067 

-255 

+    -070 

7.205 

■347 

Concluded  Distances  of  CAo  Cygnl  J'lviu  Star  (c). 
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N'o.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 
1886-7. 

Me.isured 
Distance  of 
Stiir  {<•)  to 
OI2  Cysni. 

Refraction 
Correction 

Aberration 
Correction. 

Proper 
Motion. 

Con-ection 
to  Scale. 

Concluded 

Distance  of 

Star  (<■)  from 

61-j  C.vgni. 

Average 
Devi- 
ation. 

d.      li. 

It 

// 

// 

// 

// 

,/ 

tt 

46 

Dec.        7     6.3 

1106.831 

+  0-352 

—  0.067 

+  0.246 

—  0.163 

1 107.199 

0-173 

47 

9     7-2 

6.644 

-3S8 

.066 

.209 

—     .058 

7.I17 

•139 

48 

14     6.2 

7.269 

.360 

.064 

.164 

-    -441 

7.288 

.026 

49 

16     6.2 

6.936 

■366 

.064 

.146 

—    .220 

7.164 

-244 

5° 

24     6.2 

6.974 

-388 

.060 

•073 

—   -'o' 

7.224 

.iSo 

51 

87  Jan.  5     6.9 

1107.398 

+  0.5.14 

—  0.052 

—  0.039 

—  0.656 

1107.185 

0-045 

52 

8     6.4 

7°37 

■478 

-049 

.066 

-  -.wfi 

7-054 

.262 

5.1 

10     6.7 

6.680 

•550 

.048 

.084 

+    .102 

7.199 

-312 

54 

12     6.3 

7-374 

-498 

.046 

.102 

—   -599 

7-125 

.242 

55 

20    64 

7.089 

•633 

-039 

•175 

-   -564 

6.944 

.183 

56 

25     6.3 

1106.608 

-4-  0.688 

—  0.033 

—  0. 2  2  I 

+  0.151 

1107.193 

0.127 

57 

31     6.5 

7.010 

.941 

.027 

.276 

-   -441 

7.207 

-205 

58 

Feb.         5     6.0 

6.251 

•836 

.022 

-312 

+    -346 

7.099 

.290 

59 

8     59 

7.161 

.921 

.018 

-349 

-   -489 

7.226 

.226 

60 

17   17.1 

7.192 

.824 

.006 

-435 

-    -334 

7.241 

•143 

61 

25   '/^ 

1107.160 

+  0.574 

+  0.003 

—  0.507 

+  0.073 

1107.302 

0.162 

62 

26  16.9 

7.191 

.685 

.004 

.516 

—    .166 

7.198 

.191 

63 

27   16.9 

6.693 

-713 

.005 

.526 

+     ii^' 

7.221 

.083 

64 

Mar.      12   16.1 

7-2.14 

-655 

.020 

-643 

+    -130 

7-39^ 

-245 

65 

16  15.7 

7-625 

■685 

.024 

.680 

-    .284 

7370 

.127 

66 

23   16.4 

1107.603 

+  0-455 

+  0.032 

—  0.743 

+  0.136 

1107.483 

0.209 

67 

27   14.8 

7.024 

.842 

.036 

.778 

+     ->72 

7.296 

-i.>6 

68 

Apr.        2   15.3 

7-502 

.518 

.042 

834 

+    -189 

7-417 

.172 

69 

16   14.4 

7.699 

■517 

■053 

.961 

+   -.73 

7.48. 

.240 

70 

19  14.6 

7-875 

-459 

•055 

.988 

+   .018 

7-419 

.099 

71 

20   15.0 

1107.641 

+  0.422 

+  0.056 

—  0.997 

+  0.497 

1107.619 

0.183 

72 

25   134 

7.940 

.600 

■059 

1.042 

—    .052 

7-5°5 

.244 

73 

26  14.2 

7-947 

-455 

.060 

1.052 

+    -039 

7-4.(9 

.127 

74 

29   1.1.8 

7S34 

-4S7 

.061 

1.078 

+    .068 

7372 

.262 

75 

30  138 

8.089 

.472 

.062 

1.0S7 

+     .012 

7548 

.240 

76 

May        5   13.7 

1108.527 

+  0-449 

+  0064 

—  11 33 

-0.251 

1107.656 

0.139 

77 

7   13-0 

8-373 

■517 

.065 

1.151 

—    .200 

7.604 

.166 

7S 

9  12-4 

8.089 

.626 

-065 

1.169 

—    -044 

7-567 

■227 

79 

10  12.8 

S.412 

•522 

.065 

1.178 

—    -302 

7-519 

-193 

80 

'3   130 

8.70S 

-465 

.066 

1.205 

—    -372 

7.662 

■0S5 

81 

14  12.8 

110S.447 

+  0.487 

+  0.067 

-1.214 

-0.217 

1107.570 

0.056 

83 

16   12.8 

8.361 

.468 

.067 

i--^-U 

—    -035 

7.626 

.219 

83 

18  12.8 

8.716 

-451 

.067 

1.251 

-    .206 

7-777 

■  1.58 

84 

20  13.1 

8-443 

.411 

.068 

1.269 

+    .088 

7-74' 

.250 

85 

26  13.3 

8.410 

.386 

.068 

■■323 

+    .121 

7.662 

.203 

86 

31   11.8 

110S.303 

+  0.442 

+  0.067 

—  '■3''9 

+  0.166 

1107.609 

0.097 
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TABLE    XVI 11. 

Equations  of  Condition  formed  from  the  measures 

((/"filo  Ci/(j)n  and  Star  (c). 


No. 

Llato. 
1886. 

Equations  of  Condition. 

Hosiduul. 

d.     1.. 

,■ 

" 

I 

:Mny     .10   1 1.7 

+  0.065   =  ^  +  o-53'>9  "■ 

—  0.5908  rffi 

+  0.203 

2 

June       I    1 1.7 

+    .300  =  X  -\-    .5590 

-    -5853 

+    .ooS 

.1 

4   ii.S 

+    .240  =  X  -\r    .f9io 

—    -577' 

+     071 

4 

8   u.g 

+    .282   =  X  +    .6310 

—    .5660 

+    -052 

5 

15   11.2 

+    -203   =  X  +    .6935 

—    •54'''9 

+    .160 

6 

16   II. 7 

+  0.460   =   .r   -f  0.7029 

—  0..S442 

—  0.093 

7 

23  i'<5 

+    •4^'°   =   -r   +    .7.=;44 

—    -S^.io 

-     073 

S 

24  If. 6 

+    .235   =  a-    +    .7610 

—     5223 

+    -15.5 

') 

30  II. 4 

+    .350   =  X   +    .7S60 

—    .5059 

+    -149 

10 

.Tuly        I    1 1.3 

+    .552   =   X  +    .S009 

—    -5031 

—    -147 

1 1 

Aug.    20  1  I.I 

+  0.355   =   X  +0.7544 

—  0.3653 

+  0.018 

12 

24     9-8 

+    -J.U   =  X  +    .7264 

—    -3556 

+     015 

"3 

26     9.3 

+    -403   =  X  +    .7105 

—    •3,^0  ■ 

—     053 

'4 

28     9.5 

+    .295   =  X  +    .6941 

-    -3445 

+    .048 

'5 

29    9-5 

+     .211     =    X    +      .6857 

-    •34'8 

+    .128 

16 

30     S.9 

+  0.284   =   a-   +0.6775 

—  0-3392 

+  0.052 

■7 

31     8.8 

+    .356   =   :r  +    .66S7 

—    -33^4 

-    .024 

iSi 

Sept.      7     8.6 

+    .367   =  X  +    .6010 

—   -3' 74 

—    .066 

I  1 

10    8.4 

+    -337    =   a:   +    .5692 

—    .3091 

—    -05 1 

20 

II     8.5 

+    .440   =   a^  +    .5586 

—     3064 

—  ■i.';9 

21 

13     8-4 

+  0.259   =  X  +0.5365 

—  0.3009 

+  0.012 

22 

IS     8.1 

+    .287   =   X   +    .5139 

—    -2955 

—  .026 

23 

16     9.8 

+    .301    =   X  +    .5016 

-    -2925 

—    .0.(6 

24 

17    8.1 

+    .243   =   X   +    .4895 

—    .2900 

+    .006 

25 

18    8.0 

+   -357   =  ^  +    -47^5 

—    .2872 

—    .112 

2f, 

20    9.0 

+  0.124   ■=   ^   +0-453' 

—  0.2815 

+  0.109 

2" 

22    9,4 

+    .119    =   X   +    .42S8 

-    .276. 

+      "03 

27  10.2 

+    .310   =^    X  +    .3646 

—    .2623 

—    .117 

29    8.6 

+    .235    -    X   +    .33S7 

-     2570 

—     054 

30    8.4 

+    .277    -    X   +    .3255 

—     2543 

—    .101 

■;r 

Ort.         2      8.2 

+  0.006   -   X  +  0.29S1 

—  0.2488 

+  0.167 

.12 

6     9.1 

+   .235   -  X  +    .2436 

—    .2.380 

-     097 

.1.1 

13    10. 1 

—    .026    ^   X   +    .I4.?3 

—    -2185 

+    ••>9 

34 

2>     75 

—    .071    -   X   +    .0294 

—    .1969 

+    ."M 

3S 

22      7-5 

—    .001    =   X   +    .0148 

—    .1942 

+    .036 

Equations  of  Condition:  Gl.,  Cijgni  and  Star  [c). 
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Nu. 

Il;it..., 

lS.SG-7. 

Eilu;ttiMii^  nf  CMlliliti 

1 

R..siilu.al. 

d.   h. 

,/ 

„ 

36 

Nov.   3  6.6 

—  0.039  =  X   —0.158077 

—  0.1615  (?yU. 

—  0.002 

.1/ 

5  8-8 

—  .098  =   X  —    .18S0 

—  -1557 

+  .042 

38 

16  75 

—  .084  =  X  —  .33S7 

-  -'257 

—  .040 

39 

17  8-3 

—  .074  =  X  —  .3522 

—  .1229    j 

—  .056 

40 

)S  8.6 

—  .127  =  X  —  .3654 

—  .1201 

—  .009 

41 

23  8.6 

—  0.124  =  X   — 0.4292 

—  0.1064 

—  0.041 

42 

29  6.9 

—  .243  =   X   —  -5009 

—  .0904 

+  .046 

43 

Dec.   1   7.3 

—  .242  =  X  —    .5241 

-  -0847 

+   034 

44 

2  6.8 

—  .316  =  a;  —  .5347 

—  .0S20 

+   103 

45 

4  64 

—  .295  =  X  -  .5564 

—  .0766 

+  -073 

46 

7  6.., 

—  0.301  =  X   — 0.5879 

-  0.0739 

+  0.064 

47 

9  7-2 

—  .i^i   =   X  —    .6086 

—  .0628 

+  -136 

48 

14  6.2 

—  .212  =    X    —     .6552 

—  -0492 

—  .052 

49 

16  6.2 

—  336  =   X  —    .6724 

—  .0438 

+  .060 

50 

24  6.2 

-  .276  =  X  —  .7335 

—  .0219    : 

-  .029 

SI 

S7  Jan.  5  6.9 

-0.315  =  X  —0.7976 

+  0.0118 

—  0.021 

52 

8  6.4 

—  .446  =  X  —    .8079 

+  .0198    1 

+  -105 

S3 

10  6.7 

—  .301  =  X  —    .8 1 39 

+  -0253 

—  -043 

54 

12  6.3 

—  -375  =  X  —  .8184 

+  -0308 

+  -029 

S5 

20  6.4 

—  .556  =  X  —  .8271 

+  .0527 

+  -204 

56 

25  6.3 

—  0.307  =  X  — 0.S242 

+  0.0664 

—  0.046 

SI 

3'  6.; 

—  .293  =  X  —  .8121 

+  .0829 

—  .056 

58 

Feb.   5  6.0 

-  .401  =  X  —  .7954 

+  .0938 

+   059 

59 

8  5-9 

—  .274  =  X  —  .7S22 

+  -1048 

—  .064 

60 

17  17. 1 

-  .259  =  X  —  .7273 

+  1306 

-  .05S 

61 

25  '7-4 

—  0.198  =  X  — 0.6649 

-f  0.1526 

—  0.094 

62 

26  16.9 

—  .302  =  X  —  .6564 

+  1553 

+  .014 

63 

27  16.9 

—  .279  =  X  —  .6475 

+  -1681 

—  .006 

64 

Mar.  12  16. 1 

—  .104  =  X   —  .526S 

+  •■935 

—  132 

65 

16  15.7 

—  .130  =  X  —  .4690 

+  -2044 

—  .0S2 

66 

23  kj^ 

—  0.017  =  X  —0.3823 

+  0.2236 

—  0.160 

67 

27  14.8 

—  .204  =  X  —  .3308 

+  -2344 

+  .048 

68 

Apr.   2  15.3 

—  .083  =  X  —  .2498 

+  -2509 

—  -039 

69 

16  14.4 

—  .019  =  X  —  .0530 

+  .2891 

—  023 

70 

19  14.6 

—  .081  =  X  —  .0098 

+  -2973 

+  -048 

71 

20  15.0 

-|- O.I  19  =  X  +0.0049 

+  0.3000 

+  0.102 

72 

25  134 

+  .005  =  X  4-  .0757 

+  ■3"37 

+  .oiS 

73 

26  I4.2 

—  -051  =  •f'  +  -0907 

+  -3165 

+  -oro 

74 

29  13.8 

—  .128  =  X   +  .1330 

+  ■324f' 

+  .164 

75 

30  ij-S 

+  .048  =  X  +  .1471 

+  -3272 

—  .006 
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Xo. 

I..:.-. 

1837. 

Equ.itions  of  Condi  ti 

1 

Ri^iaual 

.1.     1.. 

„ 

f/ 

76 

^lay       5   13.7 

+  0.156     =    X     +0.2174  TT 

+  o.-f^jod/j. 

-  O.0S5 

77 

7   '30 

+    .104   =   X  +    .2445 

+     3465 

—     .022 

78 

9  '2-4 

+    .067   =  X  +    .2717 

+    -35") 

+      027 

79 

10  12.8 

+    .019  =  X  +   .2S53 

+    3546 

+    .oSo 

80 

15   130 

+    .162   =  X  +    .3258 

+    -3628 

—    .046 

81 

14   12.8 

+  0.070     =     0^    +  O.33S9 

+  0-3655 

+  0.05 1 

S2 

iC  12.8 

+    .126   =  X  +    .3649 

+    -3710 

+    .006 

83 

18  12.8 

+   -277   =  a-  +    -3907 

+   .3763 

—     130 

84 

20  1 3. 1 

+    .241    =  X   +    .4162 

+    -3820 

—    .088 

85 

26  13.2 

+    .162   =  X  +    .4S91 

+    -3984 

+    .020 

S6 

31    I'.S 

+  0.109   =  X   +0.5456 

+  0.4120 

+  0.097 

In  this  case  the  resulting  normal  equation  is — 
ft 
+    2.678     =+ 86.0000a;  — 5.6824  (//;x+    2.974677 

-   3.1824=-    5.6824    +7-8594       +    5-5518 

+  11.4924=+  2.9746  +5-55 1 S      +25.3062. 
The  values  of  the  unknowns  arc — 

X  =  +0.0098 
dn  =  —0.0969 
71=  +0.4320. 
The  i^rohable  error  of  tt  is  +  o".010O,  and  the  probable  error  of  one  complete 
determination  of  distance  of  this  star  from  61^  Cyg-ni  is  +o".o88. 

The  Table  containing'  the  parallactic  processes  of  this  star  wif  h  reference  to 
61  Cygni  conclude,  as  in  former  cases,  by  exhibiting  the  dillbrence  in  tlie 
measured  distance  for  each  night  of  the  star  (c)  from  each  of  the  components 
of  61  Cygni.     The  mean  of  the  measures  is  io".247. 


Test  of  the  Accuraey  of  the  Measures. 
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TABLE    XIX. 

Difference  of  the  measured  distances  of  Star  [c)from 
61i  and  6I2  Cygni. 


Difference 

Difference  i 

Difference 

Difference 

Difference 

Difference 

No. 

of 

from        1 

No. 

of 

from 

No. 

of 

from 

Mea-sure. 

Mean. 

Me:isure. 

Mean. 

Measiire. 

IVIcau. 

// 

« 

// 

// 

// 

// 

I 

10.286 

0.039 

31 

IO.2S6 

0.039 

61 

10.140 

0.107 

■t 

.192 

-055 

32 

•234 

-013 

62 

-295 

.04S 

3 

.276 

.029 

33 

-364 

.117 

63 

-351 

.104 

4 

.218 

.029 

34 

-316 

.069 

64 

-302 

•055 

S 

■315 

.068 

35 

-234 

-013 

65 

•175 

.072 

6 

10.225 

0.022 

36 

10.223 

0.024 

66 

10.138 

0.109 

7 

.280 

■033 

37 

•243 

.004 

67 

.238 

.009 

8 

333 

.086 

38 

.225 

.022 

68 

.209 

.038 

9 

•333 

.0S6 

39 

.204 

-043 

69 

-217 

.030 

10 

.205 

.042 

40 

.206 

.041 

70 

.476 

.229 

II 

10-233 

0.014 

41 

10.259 

0.0 1  2 

71 

10.022 

0.225 

12 

.196 

.051 

42 

.241 

.oofi 

72 

.i6i 

.086 

13 

■193 

■O.S4 

43 

.191 

.056 

73 

.269 

.022 

14 

■273 

.026 

44 

-321 

.074 

74 

■324 

.077 

15 

.320 

■073 

45 

-332 

.085 

75 

•3S4 

-137 

16 

10.251 

0.004 

46 

10.372 

0.125 

76 

10,152 

0.095 

17 

.367 

.120 

47 

.138 

.109 

77 

.316 

.069 

18 

.121 

.126 

48 

-095 

.152 

78 

.148 

-099 

19 

.074 

-'73 

49 

.201 

.046 

79 

-303 

.056 

20 

•251 

.004 

50 

•234 

.013 

80 

.028 

.219 

21 

'0-538 

o.2gi 

51 

10.288 

0.041 

81 

10.196 

0.051 

22 

.217 

.030 

52 

•304 

-057 

82 

10.163 

.084 

23 

•436 

.189 

53 

.227 

.020 

83 

9.928 

-319 

24 

.470 

.223 

54 

-321 

.074 

84 

10.152 

-095 

25 

-15' 

.096 

55 

-2S3 

.036 

85 

"0-245 

.002 

26 

10.265 

0.018 

56 

0.190 

0-057 

86 

10-313 

0.066 

27 

-330 

-083 

57 

.290 

-043 

28 

.194 

•053 

58 

-27s 

.028 

29 

-354 

.107 

59 

.271 

.024 

30 

.24S 

.001 

60 

.264 

.017 

PABALLAX  OF  Q\  CYGNI  AND  STAR  (D). 
Conrhiflcd  measures  of  61^  Cygnifrom  the  comjxirison  Star  (d). 


Na  for 
Kefer- 

ence. 

Date  of 
HxpoeiXK 
of  Plate. 

1886. 

Measured 
Distance  of 
Star  (li)  to 
6I1  C.vgm. 

Refraction 
Correction. 

.Vbemition 
Correction. 

Proi>er 
Motion. 

Correction 
to  Scale. 

Concluded 

Distance  of 

Star  (el)  from 

eii  Cvgni. 

Average 
Devi- 
ation. 

d. 

h. 

n 

„ 

« 

» 

w 

I 

May      30 

1  1.7 

955-317 

+  0.427 

+  0.058 

-2-257 

—  0.163 

95.^382 

0.262 

2 

June        I 

11.7 

5396 

.366 

•05S 

2-235 

—    .260 

3325 

•'.« 

3 

4 

11.8 

4.9S1 

.343 

.058 

2.205 

+    .171 

3348 

•157 

4 

8 

11.9 

S029 

.325 

.057 

3.163 

+     .212 

3.460 

•159 

5 

'5 

II. 2 

4.883 

■339 

•055 

3.090 

+     .148 

3-335 

.097 

6 

16 

11.7 

9o5>" 

+  0.314 

+  0.0J5 

—  2.0S0 

—  0.300 

953-100 

0.247 

7 

23 

1 1.6 

4.899 

■302 

■052 

2.006 

—     .210 

3-037 

-225 

8 

34 

11.6 

.';:!44 

-303 

-051 

1-995 

—   -553 

3050 

-303 

9 

30 

11.4 

5o.^<> 

.297 

.049 

1-933 

—    .282 

3167 

.0S5 

lO 

July         I 

•1-3 

4398 

.298 

.048 

1.923 

+    -301 

3-123 

.162 

II 

Aug.     20 

11. 1 

954-404 

+  0.282 

+  0.007 

—  '-.i95 

—  0.018 

953-280 

0139 

13 

24 

9.8 

4.284 

.282 

.004 

1-358 

+    •<35 

3-347 

-192 

»3 

26 

9-3 

3-783 

.283 

.002 

1-337 

+    -.195 

3.126 

•'57 

J4 

28 

9-5 

4.490 

.282 

.000 

1. 316 

—   -17' 

3285 

-244 

'5 

29 

9-5 

S-5'8 

.282 

—  O.OOI 

1.306 

—   -'97 

3.296 

.209 

i6 

30 

8.9 

954-52' 

+  0.283 

—  0.002 

-  '-295 

—  0.036 

953-471 

0.350 

I? 

31 

8.8 

3993 

.283 

.003 

1-285 

+   .161 

3- '49 

•133 

i8 

Kept.       7 

8.6 

3-959 

.282 

.010 

1. 212 

+   .226 

3-245' 

.182 

'9 

10 

8.4 

4.406 

.2S2 

.011 

1. 181 

+   -040 

3-536 

.209 

20 

II 

8-5 

4.383 

.2S2 

.014 

1.170 

-   .076 

3-404 

•243 

21 

13 

8.4 

954420 

+  0.282 

—  0.016 

—  1.150 

—  0.012 

953-524 

0.162 

22 

»S 

8.1 

4-573 

.282 

.018 

1.129 

-     '54 

3-554 

•153 

J3 

16 

9.8 

4.071 

.284 

.018 

1. 118 

+    -1.53 

3-372 

.180 

U 

'7 

8.1 

4564 

.282 

019 

1. 108 

-    .170 

3-549 

•243 

23 

iS 

8.0 

4.469 

.282 

.021 

1.097 

-    .250 

3383 

.292 

26 

30 

9.0 

954.047 

+  0.282 

—  0.023 

— 1.076 

+  0.175 

953-405 

0.237 

»7 

22 

94 

4.400 

.284 

.024 

1-055 

-    .278 

3327 

•214 

28 

2? 

10.2 

4.169 

-295 

.029 

1.001 

-    .368 

3-.166 

■'.19 

'9 

»9 

8.6 

4.085 

.283 

.030 

0.982 

+      '49 

3.505 

-243 

3° 

30 

8.4 

4.467 

.282 

•031 

0.971 

-    .167 

3.579 

.229 

3' 

Oct.        2 

8.2 

954.238 

+  0.282 

—  0-033 

—  0.951 

+  0.066 

953.602 

0.183 

3' 

6 

9.1 

4,164 

.289 

.036 

.909 

+     104 

3.612 

.205 

33 

»3 

lO.I 

4.0^6 

•3>7 

.041 

•83s 

—    .012 

3-475 

.156 

34 

31 

7  ? 

4091 

.2«4 

.047 

-752 

+     004 

3SSi 

■■47 

1  • : ' 

.'"^l 

-  i^ 

.74: 

+     055 

.^720 

'-■■/ 

Concluded  Distances  of  Glj  Ciirjni  from  Star  (d).  55 


Xo.  for 
Rc-fer- 

fllL-e. 

Date  of 
Exposure 
ot  Plate. 
1886-7. 

Mea-sured 
Distance  of 
Star  (rt)  to 
(>li  C.vgni. 

Refraction  Abernation 
Correction.  Correction. 

Proper 
Motion. 

Correction 
to  Scale. 

Concluded 
Dist.ance  of 
Stjtr  (rf)  from 

61 1  Cj't'Qi. 

Aver.lge 
Devi- 
ation. 

d. 

h. 

» 

,, 

„ 

// 

// 

„ 

// 

36 

Nov.       3 

6.6 

953-926 

+  0.284 

—  0-053 

—  0.617 

+  O.O42 

953-582 

0.204 

37 

S 

8.8 

4.207 

•3'7 

•054 

•595 

-    .141 

3-734 

-'53 

38 

16 

7-5 

3-951 

.308 

•057 

.480 

—    .004 

3-718 

.217 

39 

'7 

8-3 

4.032 

•338 

•057 

•470 

—    -033 

3-810 

.083 

40 

18 

8.6 

4-072 

•355 

•058 

•459 

-    .I4S 

.V762 

.136 

41 

23 

8.6 

953-984 

+  0.383 

—  0.058 

—  0.406 

—  0.024 

95?-8;9 

0.229 

42 

29 

6.9 

3-935 

-309 

•058 

-345 

—    .002 

3-839 

097 

43 

Dec.        I 

7-3 

3-859 

•333 

•058 

-324 

+     .060 

3-870 

■163 

44 

2 

6.8 

3849 

•312 

.058 

-313 

+    .003 

3-793 

.242 

45 

4 

6.4 

3-810 

.306 

•058 

-293 

+    .060 

3-825 

.13S 

46 

7 

6.3 

954-051 

+  0.310 

-0.057 

—  0.282 

—  0.I4I 

953-881 

0.147 

47 

9 

7-2 

3-995 

•355 

-057 

.240 

—    .050 

4.003 

.202 

48 

14 

6.2 

4.219 

.320 

-055 

.188 

—    •379 

3-9 '7 

.190 

49 

16 

6.2 

i'jf'i 

■1.3^ 

-055 

.167 

—    .189 

3-8S3 

■0S3 

5° 

24 

6.2 

3.808 

•354 

■051 

.084 

—   .130 

3-897 

-135 

5 1 

87  Jan.  5 

6.9 

953-S84 

+  0.509 

—  0.04s 

+  0.045 

—  0.564 

953-829 

0.165 

62 

8 

6.4 

3-824 

•442 

.042 

.076 

—  •sg? 

4.003 

.104 

53 

10 

6.7 

3-272 

•532 

.041 

.099 

+  .08S 

3-950 

.221 

54 

12 

6.3 

3.908 

.487 

-039 

.118 

—  •515 

3-959 

-073 

55 

20 

6.4 

3-725 

•634 

-033 

.201 

-  ^485 

4.042 

.162 

56 

25 

6.3 

952.946 

+  0.677 

—  0.029 

+  0.254 

+  0.130 

953-978 

0.290 

57 

3' 

6.5 

3-1.59 

•949 

■023 

•317 

—    -379 

4.003 

.183 

58 

Fob.        5 

6.0 

2.428 

•832 

.019 

•358 

+   ^297 

3.896 

.240 

59 

8 

5-9 

3-020 

.928 

•015 

.401 

—    -421 

3-913 

.126 

60 

'7 

17.1 

3-083 

.586 

.006 

•500 

—    .288 

3-S75 

-233 

61 

25 

174 

952-721 

+  0.427 

+  0.002 

+  0.583 

+  0.063 

953-796 

0.207 

62 

26 

16.9 

2.960 

•497 

.003 

•594 

—   .142 

3-912 

-093 

63 

27 

16.9 

2.41 1 

•517 

.004 

.604 

+    .289 

3-825 

.162 

64 

Mar.      12 

16.1 

2-527 

•479 

.017 

-739 

+   .112 

3-S74 

.126 

65 

16 

157 

2.641 

•497 

.021 

.780 

—    ^244 

3-695 

.301 

66 

23 

16.4 

952-277 

+  0.352 

+  0.027 

+  0.S54 

+  0.I17 

953-627 

0-175 

67 

27 

.4.8 

2.H7 

•543 

•031 

.896 

+    .148 

3-735 

-329 

68 

Apr.        2 

153 

2-154 

•39' 

.036 

0-959 

+    .162 

3702 

-i,U 

69 

16 

14.4 

J. 813 

•390 

.046 

1. 104 

+    .148 

3-501 

-027 

7° 

'9 

14.6 

1.922 

•355 

•047 

1.136 

+    -015 

3-475 

.144 

71 

20 

15.0 

95'-477 

+  0.3. « 

+  0.048 

+  I. 146 

+  0.427 

953-431 

0.162 

72 

25 

134 

2.052 

•444 

•051 

1. 199 

—    -045 

3-70I 

-229 

73 

26 

14.2 

1-959 

•352 

.051 

1.209 

+    -033 

3.604 

•304 

74 

29 

13-8 

1.823 

•373 

•053 

1.240 

+    -059 

3-54S 

-143 

75 

30 

13.8 

1-955 

•363 

•053 

1.250 

+    .010 

3-631 

.250 

56 


lielatice  Paralla.c  of  Gl,  Ciigrd  and  Star  (d). 


No.  Ii-r  I 
Kcter-  I 


P.^te  ,if 

of  Plate. 
1887. 


ULstonoe  of 
Star  (rf)  to 
61 1  Cygiii. 


Refraction 
Correction. 


Alwrration 
Correction. 


Proper 
Motion. 


Correction 
to  Scale. 


ConchuIeJ 

Dist;iuce  of 

St,'u-  (rf)  from 

».»ll  C.vgni. 


Awiiijii' 
Dovi- 
iition. 


76 

77 
78 

79 
80 

81 

82 

83 
84 
85 


May 


d. 

h. 

5 

137 

7 

130 

9 

12.4 

10 

12.8 

I.? 

i.^o 

'4 

i:.S 

16 

12.8 

18 

12.S 

20 

131 

26 

13-2 

31 

ii.S 

95 1 -993 
1.790 
1.706 
1.840 
1.863 

951.676 

if>.=;3 
1.688 

'•392 
1.367 

95 '-235 


M 

tf 

w 

// 

+  0.345 

+  0.055 

+  '^os 

—  0.2l6 

•391 

.056 

1324 

—     ■>72 

.46, 

.056 

^■345 

-  ^038 

■394 

.056 

I  ■355 

—   .260 

•359 

•057 

K386 

—     ^320 

+  0.373 

+  0.057 

+  I  396 

—  0.1S7 

.362 

.058 

1.4.8 

—   .030 

■349 

.058 

1-439 

-   -'77 

■325 

■058 

1.460 

+    076 

■3" 

■05S 

1.522 

+    ■104 

+  0.360 

+  0.058 

+  '■574 

+  0.142 

9534S0 
3389 
3-530 
3385 

3345 

953315 
3.461 

3-357 

3-362 

953369 


0.149 
.227 

-303 
.029 

■•49 

0.085 

•»53 
.242 
.270 
.165 

0.1  ;fi 


TABLE   XXI. 


Equations  of  Condition  formed  from  the  measures  of 
Clj  Cyc/ni  and  Star  (d). 


Hat.-. 

1880. 

i':.tu:i'iMiiH  ..f  rMii.iiii 

111. 

Ui->i.lii;.l. 

d.     h. 

„ 

/> 

1 

Mny     30  11.7 

—  0.218     =     X    — 0.6444    TT 

—  0.5908  rf)U. 

—  0.090 

2 

June      1    1 1.7 

—    .275    =   X  —    .6642 

-     5853 

—     .041 

3 

4  ...8 

—    .252   ^  X  —    .6926 

—     5771 

—      075 

4 

8   11.9 

—    ■MO  =  X  —    ■7277 

—    .5660 

—     .192 

5 

15   11.2 

—    .265    •=■   X  —    .7806 

-     5469 

—     .088 

6 

16   11.7. 

—  0.500  =  X  —0.7876 

—  0.5442 

+  0.135 

7 

23  "6 

-    .563   =   X  -    .8284 

—     5250 

+     .182 

8 

24  11.6 

—    ■SSO  =  X  —    .8332 

—    -5223 

+     •■67 

•) 

30  1 1.4 

—    -433  =  X  —    .8579 

—    -5059 

+     .040 

10 

.7iily        I    11.3 

—    .477    -   X  —    .S61 1 

—     5031 

+      083 

1 1 

Aug.     20   1  I.I 

—  0.320     =     .T    —0.7133 

—  0.3653 

-  0.00s 

12 

24     9.8 

—    .253   -  X  —    .6774 

—   -3556 

—     .056 

13 

26     9.3 

—    .474   -   X  -    .65S2 

—  ■^s°^ 

+    ■'73 

14 

28    95 

—  vs  -  '  —  -6379 

—    -3445 

+     023 

'5 

?<i     '1  ^ 

-    .304    =    :r  —    .6273 

-    -3418 

+    -017 

Equations  of  Condition:  61,  Cygni  and  Star  (d).  57 


No. 

llnte, 
1886- 

7. 

Ei[u:iti(.n^  uf  Ci'juliti 

in. 

lU^i.liuil. 

d. 

h. 

,/ 

" 

16 

Aug. 

30 

8.9 

—  0.129  =  .r  — 0.617.^  TT 

—  0.3392  dfi. 

—  0.154 

17 

31 

8.8 

—  .4.SI  =  .r  — 

6065 

—   -33(^4 

+   173 

18 

Sept. 

7 

8.6 

—  -355  =  .!•  - 

5265 

—  -3174 

+  .III 

19 

10 

8.4 

—  .064  =    X   — 

4900 

—  .309  ■ 

—  .164 

20 

II 

8.5 

—  .196  =  X  — 

4778 

—  -3064 

-  .027 

21 

'3 

8.4 

—  0.076  =  J-  —  0 

4524 

—  0.3009 

—  0.13s 

22 

15 

8.1 

—  .046  =   .r   — 

4268 

—  2955 

—  '55 

2.? 

16 

9.8 

—  .228  =  .r  — 

4130 

—  2925 

+  033 

24 

'7 

8.1 

—  .05 1  =  J  — 

4005 

—  .2900 

-  139 

2S 

18 

8.0 

-  .217  =  .r  - 

3871 

—  .2872 

+  031 

26 

20 

9.0 

—  0.195  =  a-  —  0 

3586 

—  0.2815 

+  0.024 

27 

22 

94 

-  .273  =  X  - 

3320 

—  .2761 

+   M3 

28 

27 

10.2 

—  234  =  J-  — 

2619 

—  2623 

+  ■>04 

29 

29 

8.6 

-  .095  =  .r  - 

2335 

—  -2570 

I    -  .023 

30 

30 

8.4 

—  .021  =  .r  — 

2182 

—  2543 

1    —  .090 

31 

Oct. 

2 

8.2 

+  0.002  =    X   —  0 

1901 

—  0.2488 

—  O.IOl 

3^ 

6 

9.1 

+  .012  =  .1-  — 

1320 

—  -2380 

1   —  .086 

33 

13 

10. 1 

-  .125  =  X  - 

0264 

-  -2185 

+  .096 

34 

21 

7-5 

—  .019  =  X  + 

0914 

-  .1969 

+  040 

35 

22 

7-5 

+  .120  =  X  + 

1 063 

-  .1942 

—  .092 

36 

Nov. 

3 

6.6 

—  o.oiS  =  X  +0 

2802 

-0.1615 

+  0.120 

37 

5 

8.8 

4-  ".U  =  ■'■  + 

3098 

-  1557 

—  .oiS 

38 

16 

7-5 

+  .118  =  X  + 

4560 

-  '257 

+  .060 

39 

'7 

8-3 

+  .210  =  X  + 

4689 

—  .1229 

-  .026 

40 

18 

8.6 

+  .162  =  X  + 

48.5 

—   .1201 

+  .02S 

41 

23 

8.6 

+  0.279  =  X  +0 

5414 

—  0.1064 

—  0.064 

42 

29 

6.9 

+   239  =  X  + 

6074 

—  .0904 

+  -005 

43 

Dec. 

I 

7-3 

+  .270  =  X  + 

6283 

-   .0847 

—  .oiS 

i 

44 

2 

6.8 

+   193  =  *  + 

6379 

—  .0820 

+  .064 

45 

4 

6.4 

+  .225  =  X  + 

6573 

—  .0766 

+  040 

46 

7 

6.3 

+  0.2S1  =  .r  -|-  0 

6849 

—  0-0739 

—  0.004 

47 

9 

7-2 

+  -403  =  •>•  + 

702S 

—  .0628 

—  .118 

4S 

14 

6.2 

+  -317  =   ^   + 

7424 

—  0492 

—  .015 

49 

16 

6.2 

+    -283  =  X  + 

75f'5 

—  .0438 

1    +  .0:6 

SO 

24 

6.2 

+  .297  =  X  + 

8043 

—  .0219 

+  033 

51 

S7  Jan 

5 

6.9 

+  0.229  =  X  +0 

S45S 

+  0.0118 

+  0.120 

52 

8 

6.4 

+  ■4°3  =  ■'■  + 

8502 

+  .0198 

—  052 

Si 

10 

6.7 

+  -35°  =  -i"  + 

85 1 9 

+  -0253 

+  .002 

54 

12 

6-3 

+  -359  =  •'■  + 

8525 

+  0308 

—  005 

55 

20 

6.4 

+  442  =  •<■  + 

S444 

+  -0527 

—  093 

58 


Concluded  Parallax:  61,  Cijgni  and  Star  (d). 


n.ite. 

1S87. 


Equations  of  Condition. 


R>>iduaL 


56 


59 
60 

61 
62 
63 
64 
65 
66 

67 
68 
69 


73 
74 
75 

;6 
■7 
78 
79 
80 

81 
82 

8.1 
84 

*^5 
86 


Jnn. 


Feb. 


Mar. 


Apr. 


May 


d.    h. 

=5  63 

31  6-5 

S  6.0 

8  5-9 

17  17.1 

25  17-4 

26  16.9 

27  T6.9 

12  16. 1 

23  16.4 

27  14.8 

2  15-3 

16  14.4 

19  14.6 

20  15.0 

25  >34 

26  14.2 

29  13.8 

30  138 

5  13-7 

7  '30 

9  12.4 
10  12.8 

13  130 

14  12.8 
16  12.8 

18  12.8 
20  1 3. 1 
26  13.2 

3t  1 1.8 


+  0.378  = 

+    •4°3  = 

+    -296  = 

+    .313  = 

+    -275  = 

+  0.196  = 

+    -312  = 

+    .225  = 

+    -274  = 

+    095  = 

+  0.027  = 

+  135  = 
+  .102  = 

—  .099  = 

—  125  = 

—  0.169  = 
+  .101  = 
+  -004  = 

—  052  = 
+  031 

—  0.120 

—  .211 

—  .070 

—  -^'S 

—  -255 
-0.285 

—  '39 

—  243 

—  .289 

—  238 

—  0.231 


r  +0. 

•«•  +  . 

X  + 

X  + 

X  + 

J  +  o 

X  + 

X  + 

X  + 

X  + 

a:  +0 

X  + 

X  + 

X  —  . 

X  —  . 


—     X    —  . 


X    — 
X    — 


X  —  o 

X  —  . 

X  —  , 

X  —  , 

X  — 

.T 


8306  TT 

8056 

7783 

7587 

6S42 

6062 
5958 
5851 
4307 
.37S2 

2819 
2257 

•.?S4 
06S3 
1127 

1278 

1997 
2148 

2573 
2714 

>-34" 
•3677 
•3943 
■4075 
.4467 

4592 
.4842 

■5087 
•5328 
.6008 

>''523 


+  0 

0664  djx 

+ 

0S29 

+ 

0938 

+ 

1048 

+ 

1306 

+  0 

1526 

+ 

1553 

+ 

1581 

+ 

'935 

+ 

2044 

+  0 

2236 

+ 

2344 

+ 

2509 

+ 

2891 

+ 

2973 

+  0 

3000 

+ 

3' 37 

+ 

3'65 

+ 

3246 

+ 

3272 

+  0 

.1410 

+ 

3465 

+ 

35 '9 

+ 

3546 

+ 

3628 

+  0 

3655 

+ 

3710 

+ 

3765 

+ 

3820 

+ 

3984 

+  0 

4120 

—  0.032 

—  .067 

+  029 
+  005 

+  013 

+  0.060 

—  .060 
+  023 

—  .089 
+  .068 

+  0.097 

—  -033 

—  .036 
+  .071 
+  .088 

+  0.1. '5 

—  174 

—  .0S3 

—  044 

—  -m 

—  0.01 1 
+  -070 

—  .082 
+  057 
+  .0S2 

-f  0.106 

—  .050 
+  .046 
+  .oSi 
+  .002 

—  0.0:7 


The  noi-mal  equation,  after  the  usual  treatment,  is  of  the  following  form — 

—    2.4080=  +  86.C000X  — 5.6S24'//x—  3.688977 
+   2.6.588  =  —  .'-,.6824    +  7.8594       +   5.2392 
+  17.7980=-   3.6889    +5.2392       +27.4037 
whence  the  values  of  the  unknowns  become — 

,r  =  —  0.0064 
rt'pi  =   +0.0541 
17  =   +0.4193. 
The  probable  error  of  77  in  O".0182,  and  the  probable  crrm-  in  the  complete 
determination  of  distaner  for  one  i\\\::;]\\  is  o".o89. 


PARALLAX  OF  Gl,  CYGNI  AND  STAR  (D). 
Concluded  measures  of  Gl.,  Cygni  from  the  comparison  Star  (d). 


No.  for 
Refer- 
ence. 

D.atH  ..f 
Exposure 
of  Plate. 

1886. 

Me;l.sared 
Distance  of 
Star  (<0  to 
6l2  Cygni. 

Refraction 
Uorrection. 

VbeiTatinn 
Correction. 

Proper 
Motion. 

Correction 
to  Scale. 

Concluded 

Distance  of    ^;"='S. 
Star  (d)  from     "'"" 

61=  Cygni.       =*"°- 

I 

May 

(1.     1.. 
30  11.7 

// 

963059 

ff 

+  °-445 

+  0.059 

-2,194 

—  0.164 

961.205 

0.092 

2 

June 

I   11.7 

?:'>^^i 

-379 

.058 

2-173 

—    .262 

I. .65 

.1S8 

3 

4  11.8 

2.6o(i 

•353 

.058 

2.142 

+     -173 

1.048 

.240 

4 

8  II. 9 

2-756 

-335 

-°S7 

2.102 

+    -214 

1.260 

.183 

5 

IS  II. 2 

2.706 

■349 

•055 

2.031 

+    -'49 

1.228 

.136 

6 

16  II. 7 

963.047 

+  0.321 

+  0-055 

—  2.021 

—  0.302 

961.100 

0-274 

7 

23  1 1 .6 

2.809 

-312 

.052 

1.949 

—    .212 

1. 012 

•225 

8 

24  1 1.6 

3.258 

313 

.052 

1.940 

-    -558 

1. 125 

■243 

9 

30   11-4 

2.992 

■305 

.050 

1.879 

-    .285 

1-183 

.211 

lO 

July 

1    II. 3 

2.281 

-305 

.048 

1. 868 

+    -304 

1.070 

.096 

II 

Aug. 

20    I  I.I 

962. 4ro 

+  0.2S5 

+  0.007 

—  '•356 

—  0.019 

961.327 

0-243 

12 

24       Q.S 

2.182 

.284 

.004 

1.320 

+    ..36 

I.2S6 

..64 

'.S 

26       9.3 

1.803 

.2S6 

.002 

1.300 

+    -399 

1. 1  90 

-I  75 

14 

28    95 

2.436 

.284 

.000 

1.279 

—    .172 

1.269 

.190 

>s 

29    9-5 

2.483 

.284 

—     .001 

1.269 

-    .199 

1.298 

.151 

i6 

30    8.9 

962.390 

+  0.286 

—  0.002 

—  1-259 

—  0.036 

961.379 

0.206 

17 

31     8.8 

2.175 

.286 

■003 

1.249 

+    -163 

1-372 

.264 

18 

Sept. 

7     8.6 

2.125 

.285 

.010 

1.17S 

+    .228 

1-450 

.083 

■9 

10     8.4 

2.199 

•  28; 

.oil 

1. 147 

+    -040 

1.366 

.320 

20 

II     8.5 

2-354 

.284 

.014 

1-138 

-    .077 

1.409 

.242 

21 

13     8.4 

962.267 

+  0.284 

—  0.016 

—  1. 117 

—  0.012 

961.406 

0.160 

22 

15     8.1 

2-522 

.28s 

.018 

1.097 

—    -155 

1-537 

■132 

23 

16     9.8 

1.969 

.287 

.019 

1.086 

+    -'54 

1-305 

-0S3 

24 

17     8.1 

2.242 

.285 

.020 

1.077 

-    .172 

.-258 

-'25 

25 

18     8.0 

2-537 

.284 

.021 

1.066 

—    -252 

..482 

-240 

26 

20     9.0 

961.848 

+  0.2S5 

—  0.023 

—  1.04s 

+  0.177 

961.242 

0.203 

27 

22     9.4 

2-245 

.287 

.025 

1.025 

—    .281 

1.201 

-132 

28 

27   10.2 

2.319 

■297 

.029 

0-974 

—    -270 

1-343 

-153 

29 

29     S.6 

1.S79 

-285 

.031 

0-954 

+    -'5' 

'■3.!0 

.129 

30 

30    8-4 

2-383 

.284 

-032 

0.944 

—    .169 

1.522 

-173 

31 

Oct. 

2     8.2 

962.004 

+  0.285 

—  0.033 

—  0.924 

+  0.067 

961.399 

0.036 

32 

6    9.1 

I-S75 

.292 

■037 

.884 

+    -105 

1-35' 

.183 

33 

13  lo-i 

1.936 

•319 

.042 

.811 

—    .012 

i-3'jo 

-272 

34 

21    7-; 

1.918 

.289 

-°47 

-73' 

+    -0C4 

I-4.W 

.209 

35 

22     7-5 

1. 916 

.287 

.048 

.720 

+    -056 

1.491 

-'38 

60 


Relative  Parallax  of  61o  Cygni  and  Star  (d). 


Xo.  for 
Refer. 

I>;lti-  of 

£x}ji«ure 
of  Plate. 

1886-7. 

Distance  of 
Star  (<()  to 
61;  Cvgni. 

Refraction 
Conecliun- 

Aberration 

Correction. 

1 
Proper      Correction 
Motion.    ,    to  Saile. 

Conclude*! 

Distance  of 

Star  (.()  f  mm 

tjlj  Cy^nii. 

Average 
Devi- 
ation. 

d.      h. 

1            " 

« 

1          " 

// 

„ 

„ 

„ 

36 

Nov.      3    6.6 

I     96"  938 

+  0.287 

—  0.054 

—  0.600 

+  0.042 

961.613 

0.163 

37 

5     8.8 

2053 

.334 

■055 

■578 

—     "42 

1.602 

■  150 

38 

»6    7-5 

'•955 

.309 

.058 

.467 

—   .004 

'■735 

.274 

39 

17    8.3 

1.860 

.338 

.058 

.456 

—    033 

1.651 

.083 

40 

i8    8.6 

2.027 

■353 

.058 

.446 

-     "49 

1.727 

.129 

4' 

23    8.6 

961.854 

+  0.3S0 

—  0.059 

—  0.394 

—  0.024 

961-757 

0.209 

42 

29    6.9 

1.838 

■3^3 

•059 

•336 

—    .002 

'■754 

.240 

43 

Dec.       1     7.3 

1.848 

■333 

■059 

•3"4 

4-   .061 

1.869 

■".30 

44 

a    6.8 

1.830 

■314 

■059 

■305 

+    003 

1783 

.122 

45 

4     6.4 

1.808 

•309 

•059 

.284 

+   .061 

'■83s 

.084 

46 

7    6.3 

962.033 

+  0.3 '3 

—  0.058 

-0.274 

—  0.142 

961.872 

0.053 

47 

9     72 

■■853 

■354 

■057 

233 

—   .050 

1.867 

•'.19 

48 

14     6.2 

2.108 

■324 

.056 

.183 

-   ^383 

1.810 

.208 

49 

16     6.2 

■•732 

■3.^0 

■055 

■  ■63 

—  .191 

1.653 

.280 

50 

24     6.2 

1-8S5 

•351 

■052 

.081 

-   ■«3i 

1.942 

■'4.5 

S" 

S7  .'an.  s     6.9 

961.781 

+  0.501 

—  0.045 

+  0.044 

—  0.569 

961.712 

0.127 

52 

8     6.4 

1.652 

■448 

■043 

.074 

—    300 

1. 83 1 

■'73 

S3 

10     6.7 

1.180 

.526 

.041 

■094 

+    089 

1.848 

.164 

54 

,2     6.3 

1. 701 

.476 

.040 

•"5 

-  s'g 

'•733 

.092 

55 

30      6.4 

>-497 

.607 

■033 

.196 

—  489 

1.778 

■265 

S6 

25     6-3 

960.854 

+  0.663 

—  0.029 

+  0.247 

+0.085 

961.820 

O.I.19 

57 

3"     6.5 

1.044 

•93  > 

•023 

•308 

-  383 

1.877 

.262 

58 

Feb.        5     6.0 

0.35" 

.814 

.019 

■348 

+  -300 

"■794 

..38 

59 

8     5-9 

0.960 

.905 

.015 

■390 

—  425 

.■815 

■083 

60 

17  17.1 

0.920 

.620 

.006 

.486 

-  .290 

1730 

.170 

61 

25   >7-4 

960.675 

+  0.445 

+  0.002 

+  0.566 

+  0.063 

961.751 

0.1S4 

6] 

26    16. y 

0.856 

.522 

.003 

•57<i 

—     '44 

1.813 

.097 

63 

2;    16.9 

0.273 

•540 

.004 

•587 

+     292 

1.696 

.205 

'•-4 

Mar.      12    1 6. 1 

0.273 

■SOI 

■017 

.719 

+     '"3 

i.624 

.162 

65 

16  IS  7 

047s 

■52" 

.021 

■759 

-    .246 

".530 

•253 

06 

23  "64 

960.282 

+  0.364 

+  0.028 

+  0.830 

+  0.118 

961.622 

0.282 

67 

27   M-S 

60.02 1 

.574 

•03" 

.87. 

+     "49 

1.646 

'3' 

f,8 

Al>r.        2   15.3 

60.059 

.406 

.036 

■932 

+    .'64 

"■597 

.122 

r.9 

16   14.4 

59.889 

•405 

.046 

'■073 

+     "50 

1563 

"73 

7° 

19   14.6 

60.005 

•367 

.048 

1. 103 

+   .015 

1538 

.11.) 

7' 

20  15.0 

959535 

4-0.341 

+  0.048 

+  "■".4 

+  0.43" 

961.469 

0.04  J 

'.i   '3  4 

9.889 

.463 

.051 

1. 165 

-    045 

"■523 

■'.10 

.  .J 

26  14.2 

9738 

.3fi4 

•052 

'■"75 

+    .033 

'.362 

.204 

74 

29  13.8 

9.707 

.386 

•053 

1.105 

+    .059 

I  410 

.109 

75 

^°  '.'.** 

9SJ9 

.57'' 

o.v^ 

1  J15 

-f    .010 

<  ^>^^ 

4  1.'. 

Concluded  Distances  of  61o  Cygni  from  Star  (d). 


61 


No.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  I'late. 
1887. 

Measured 
Distance  of 
Star  (d)  to 
61 2  Cygni 

Refraction  Aberration 
Correction.  Correction. 

Proper 

Motion. 

Correction 
to  Scale. 

Concluded 

Distance  of 

Star  (rf)  from 

6I2  Cygni. 

Average 
Devi- 
ation. 

d.      h. 

„ 

„ 

„ 

„ 

„ 

/, 

„ 

76 

May        5   13.7 

960.010 

+  °-36o 

+  0-055 

-f  1.266 

—  0.218 

961-473 

0.260 

7? 

7  130 

959.811 

.412 

.056 

1.286 

—    -174 

1-39' 

•132 

78 

9  '2-4 

9-565 

.482 

•057 

1.306 

—    -038 

1-372 

-155 

79 

10  12.8 

9.8S9 

.409 

•057 

1.316 

-    .262 

1.409 

.127 

80 

■3  130 

9825 

■370 

•057 

1-347 

—   r-i 

.276 

.208 

81 

14  12.8 

959.701 

+  0.386 

+  0.058 

+  1-357 

—  0.1S8 

961.314 

0.242 

82 

16  12.8 

9.616 

•373 

.058 

1-377 

—   030 

1-394 

.167 

83 

18  12.8 

9.761 

.361 

.058 

•-397 

—   -'79 

1.398 

.209 

84 

20  13. 1 

9.413 

■  334 

•059 

1.418 

+    0-6 

1.299 

.230 

85 

26  13.2 

9.318 

■3'7 

■059 

1.478 

+    -105 

1.277 

-'54 

86 

31   11.8 

959.164 

+  o-3;3 

+  0.058 

+  1-530 

+  0.144 

961.269 

0.20; 

TABLE  XXIII. 

Equations  of  Condition  formed  from  the  measures 
of  Gl 2  Cygni  and  Star  (d). 


No. 

Date, 
1886. 

E<iuations  of  Condition. 

Residual 

d.       h. 

„ 

" 

I 

May     30  1 1.7 

-0-295 

=   X  —0.6207  -     —  0 

.590S  d/j. 

+  0.035 

2 

June      I    11.7 

-    -335 

=   X   —    .6421         — 

5853 

+     .066 

3 

4  11.8 

-    -452 

=   X   —    .6704         — 

5771 

+     -"/I 

4 

8  11.9 

—    .240 

=  J-  —  .7067      — 

5660 

—     -057 

5 

15   '»  2 

-    .273 

=  X  —    .7620        — 

5469 

—     .048 

6 

16  11.7 

—  0.400 

=  X  —  0.7692        —  0 

5442 

+  0.077 

7 

23  11.6 

-    .488 

=   X   —    .8127         — 

5250 

+     -146 

8 

24  11.6 

—   -375 

=  '  -    •8>79        - 

5223 

+     .031 

9 

30  11.4 

—   -317 

=  ic  —    .8450        - 

5059 

—     -038 

10 

July       1    1 1 .3 

—    -430 

=   X  —    .8486        - 

5031 

+     -073 

11 

Aug.    20  ll.l 

—  0.173 

=   X  —0.7236        —  0 

3653 

—  0.129 

12 

24     9.8 

—    .214 

=   X  —    .6899         — 

3556 

—     -074 

13 

26     9.3 

—    310 

=   X  —    .6715         - 

3501 

+     -030 

'4 

28     9.5 

—    -231 

=  X  —    .6519        — 

3445 

—     .046 

'5 

29     9-5 

—    .202 

-^  X   —    .6420        — 

3418 

—    -055 

62 


Equations  of  Condition :  61o  Cygni  and  Star  (d). 


y  \ 

1        D-jte. 

188G- 

7. 

Equ.-ition^  oi  Ci'iidii 

on. 

i     Kc..Mu;il. 

d. 

h. 

„ 

n 

i6 

Aug.  30 

8.9 

—  0.I2I  =  X    —0.6322  TT 

—  0-.7392  dh 

—  0.142 

«7 

3> 

8.8 

—  .128  =   X   —  .6219 

—    3364 

-  .127 

i8 

Sept.  7 

8.6 

—  .050  =  X   —    .5448 

—  -3174 

—  -'75 

19 

10 

8.4 

—  .134  =  .X  —    .5094 

—  -309 ' 

—  075 

20 

II 

8.5 

—  .091  =  X  —    .497s 

—  -3064 

—  113 

21 

13 

8.4 

—  0.094  =  X   —0.4728 

—  0.3009 

—  0.099 

32 

'S 

8.1 

+  .037  =  X  —  .4479 

—  2955 

-  .219 

23 

16 

9.8 

—  195  =  -T  —  -4344 

—  2925 

+  .018 

24 

17 

8.1 

—  .242  =   X  —    .4223 

—  .2900 

+  070 

H 

18 

8.0 

—  .018  =  X  —    .4092 

—  .2872 

-  -158 

26 

20 

9.0 

—  0.258  =  X  —0.3814 

-0.2815 

+  0.104 

27 

22 

94 

—  .399  =   X  —    .3552 

-  .2761 

+  ■146  ■ 

28 

27 

10.2 

—  .157  —  X   —  .2862 

—  .2623 

+  044 

29 

29 

8.6 

—  .170  =  X  —  .2572 

—  2570 

+  069 

30 

30 

8.4 

+  .022  =  X  —  .2444 

-  2543 

-  "7 

31 

Oct.    2 

8.3 

—  o.ioi  =  X  —0.2158 

—  0.2488 

+  0.018 

32 

6 

9.1 

—  .149  =  X  —  .1579 

—  2380 

+  .091 

33 

13 

lO.I 

—  .110  =  X  —  .0534 

—  .2185 

+  .097 

34 

21 

7-S 

—  .067  =  X  +  .0637 

—  .1969 

+  .104 

35 

23 

7-5 

—  .009  =  X  +  .0786 

—  1942 

+  051 

36 

Nov.   3 

6.6 

+  0.1 13  =  X  +0.2520 

—  0.1615 

—  0.006 

37 

5 

8.8 

+  .102  =  X  +  .2823 

-  15.^7 

+  .030 

38 

16 

7S 

+  .235  =  X  +  .4297 

—  '257 

—  039 

39 

17 

S.3 

+  .151  =  X  +  .4429 

—  .1229 

+  050 

40 

18 

8.6 

+  .227  =  X  +  .4556 

—  .1201 

—  .020 

4' 

23 

8.6 

+  0.257  =  X  +0.5165 

—  0.1064 

—  0.024 

42 

29 

6.9 

+  .254  =  X  +  .5839 

—  .0904 

+  .C08 

43 

Dec.   I 

7-3 

+  .369  =  X  +  .6054 

-  0847 

—  .09S 

44 

2 

6.8 

+  .283  =  X  +  .6152 

—  .0S20 

+  007 

45 

4 

6.4 

+  -335  =  X  +  .6352 

—  .0766 

—  .051 

46 

7 

6.1 

+  0.372  =  X  +0.6637 

—  0  0739 

—  oors 

47 

9 

7-2 

+  367  =  -r  +  6823 

—  .062S 

—  .063 

48 

'4 

6.2 

+  .310  -  X  +  .7205 

—  .0492 

+  .012 

49 

16 

6.2 

+  .153  =  X  +  .73S4 

—  .0438 

+  •'7f' 

5° 

24 

6.3 

+  .442  -  X   +  .7S94 

—  .0219 

—  .101 

51 

87  Jan.  s 

6.9 

+  0.312  =  X   +0.8361 

+  0.01 18 

+  0  1 59 

52 

8 

6.4 

+  .331  =  X  +  .S419 

+  .0198 

+  043 

S3 

10 

6.7 

+  .348  =  X  +  .8426 

+  0253 

+  .026 

54 

12 

63 

+  -233  -  X  +    8461 

+  .0308 

+  M.l 

55 

20 

('A, 

+  .278  ^  X  +  .S418 

+  o.=;27 

+  .0./. 

Normal  Equations:    61 2  Cygai  and  Star  (d). 


G3 


No. 

I>,,t.;, 

1887. 

Equ.itions  of  Condition. 

Residual. 

d.   h. 

„ 

// 

56 

Jan.  25  6.3 

+  0-320 

=  X  +  0.8305  IT 

+  0.06641//* 

+  0.050 

57 

3>  6.5 

+  -377 

=  3-4-  .80S5 

+ 

0829 

—  .016 

58 

Feb.   s  6.0 

+  -294 

=  X   +  .7S36 

+ 

0938 

+  .056 

59 

8  5-9 

+  -315 

=  -f  +   -7654 

+ 

1048 

—  .027 

60 

17  17. 1 

+  -230 

=  ^  +   .6953 

+ 

1306 

+  .082 

61 

n  '7-4 

+  0.251 

=  w   +0.6207 

+  0 

1526 

+  0.029 

62 

26  16.9 

+  -313 

=  X  +  .6111 

+ 

1553 

-  -037 

63 

27  16.9 

+  -196 

=  X  +  .6004 

+ 

I58I 

+  -075 

64 

Mar.  12  16. 1 

+  .124 

=  X  +  .4510 

+ 

1935 

+  .084 

65 

16  15.7 

+  030 

=  X  +  .3998 

+ 

2044 

+  156 

66 

23  16.4 

+  0. 1 2  2 

=  .T  +  0.3056 

+  0 

2236 

+  0.023 

67 

27  14.8 

+  146 

=  ••'■  +   -2503 

+ 

2344 

—  .024 

68 

Apr.   2  15.3 

+  -097 

=  .T  +   .1643 

+ 

2509 

—  .012 

69 

16  14.4 

+  .063 

=  X  —  .0405 

+ 

2S91 

-  .066 

70 

19  14.6 

+  -038 

=  X  —  .0S47 

+ 

2973 

—  .016 

71 

20  15.0 

—  0.03 1 

=  X  —0.0997 

+  0 

3000 

+  0.060 

72 

25  134 

+  -023 

=  X  —  .1715 

+ 

3  "37 

—  -083 

73 

26  14.2 

-  -T.58 

=  X  —  .1866 

+ 

3165 

+  .062 

74 

39  13-8 

—  .090 

=  X  —  .2291 

+ 

3246 

+  .C07 

75 

30  13-8 

-  .017 

=  X  —  .2432 

+ 

3272 

—  -073 

76 

May   5  13-7 

—  0.027 

=  a-  -0.3131 

+  0 

34'o 

—  0.093 

77  , 

7  '30 

—  .109 

=  X  —  .3400 

+ 

3465 

—  .022 

78' 

9  124 

—  .128 

=  X  —  .3667 

+ 

3519 

—  .014 

79 

10  12.8 

—  .091 

=  X  —  .3800 

+ 

3546 

-  -057 

80 

13  130 

—  .224 

=   X   —  .4196 

+ 

3628 

+  .058 

81 

14  12.8 

—  0.186 

=  X  —0.4323 

+  0 

365s 

+  0.015 

82 

16  12.8 

-  .106 

=  X  —    .4575 

+ 

3710 

-  .076 

83 

18  12.S 

—  .102 

=  X  -  .4824 

+ 

3765 

—  .090 

84 

20  13.1 

—  .201 

=  X  —  .506S 

+ 

3820 

+  .002 

85 

26  13.2 

—  223 

=  X  —  .5761 

+ 

3984 

—  .010 

86 

31  11.8 

—  0.231 

=  X  —0.6288 

+  0 

4120 

—  0.024 

In  this,  the  last  of  the  determinations  of  the  parallax  of  612  Cjgni  with 
reference  to  the  four  stars  of  comparison,  the  normal  equation  is — 

if 
—   0.6610=  +86.coooa;  — 5.68a4f//.i—   3.726471 

+    2.3869=-   5.6824    +7-8594      +   5-5518 

+  11.5690=-   3.7264    +5.5518      +26.8793 
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Concluded  Parallax  of  Clj  Cygni  and  Star  (d). 


whence  the  values  of  the  unknowns  are — 

X  =  +0.0115 
dn  =  +0.0080 
77  =   +  0.4303, 
and  the  proLable  error  of  r  Ix-conies   +0".0178,  and  that  of  the  measure  of 
distance  between  this  star  and  6I2  Cyg-ni  is  +o".i04. 

As  in  the  case  of  the  stars  of  comparison  {a),  (i),  and  {c),  I  append  a  Table 
exhibiting  the  difference  of  the  measures  of  the  two  components  from  the  same 
star  ((/).     The  average  ditibrence  of  the  measui-es  is  f'.i^^o. 


TABLE  XXIV. 

Difference  of  the  measured  distances  of  Star  {d)from 
01,  and  61,  Cygni. 


.No. 

Difference 

of 
Measure. 

Pifferonce 
from 
Mean. 

So. 

DifforenM 

of 
Meiwuro. 

DifTtirenco 
fixim 
Mean. 

No. 

Difference 

of 
Measure. 

Difference 
fn>m 
Mean. 

// 

ri 

// 

„ 

„ 

„ 

I 

7-8J3 

0.107 

21 

7.882 

0.048 

41 

7.878 

0.052 

2 

7.840 

.090 

22 

7-983 

-053 

42 

7-') '5 

.015 

3 

7.700 

-230 

33 

7-933 

.003 

43 

7-999 

.019 

4 

7.R00 

-130 

24 

7.709 

.221 

44 

7-090 

.060 

S 

7893 

■037 

25 

8.099 

.169 

45 

8.010 

.080 

6 

8.000 

0.070 

26 

7-837 

0.093 

46 

7.991 

0.061 

7 

7-975 

■045 

«7 

7.874 

.056 

47 

7.S64 

.066 

8 

8.07s 

•145 

28 

7-977 

.047 

48 

7-893 

-037 

9 

8.016 

.086 

^9 

7-825 

.105 

49 

7-770 

.160 

10 

7947 

.017 

30 

7-943 

■013 

SO 

8.045 

-"5 

1 1 

8.047 

0.117. 

31 

7-797 

o.>33 

51 

7.883 

0.047 

12 

7-939 

.009 

32 

7-739 

.191 

52 

7.828 

.102 

>3 

8.064 

•>34 

33 

7-9'5 

.o>5 

53 

7.S98 

.033 

U 

7.984 

•054 

34 

7-852 

.078 

54 

7774 

i.^r. 

'S 

8.001 

.072 

35 

7-77' 

-'59 

55 

7736 

.11,4 

16 

7.908 

0.022 

36 

8.031 

O.IOI 

sf> 

7.842 

0.08S 

«7 

8.233 

-'93 

37 

7.868 

.062 

57 

7-874 

.056 

18 

8.205 

•»75 

38 

8.017 

.087 

58 

7.898 

.031 

>9 

7-830 

.100 

39 

7.841 

.089 

59 

7.902 

.028 

20 

"-5 

07; 

-f 

7  -'f'? 

f>  ■»; 

t.r^ 

7845 

.085 

Collected  Results  of  Parallax  of  61  Cyg 


ni. 
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Dilfurence 

Difference 

1 

Difference 

Difference 

Difference 

Difference 

No. 

ot 

from 

No. 

of 

from 

No. 

of 

from 

Measure. 

Mean. 

i 

Me^aiure. 

Mean. 

ile^tsure. 

Mean. 

// 

ti 

// 

// 

// 

, 

6i 

7-95S 

0.025 

7' 

8.038 

0.108 

Si 

7-999 

0.069 

62 

7.901 

.029 

72 

7-832 

.098 

82 

7-933 

.003 

63 

7.871 

•059 

73 

7-758 

.172 

83 

8.041 

.oil 

64 

7.746 

.184 

74 

7.862 

.068 

84 

7.988 

.o;8 

6s 

7-S3S 

-095 

75 

7-852 

.078 

85 

7-9'S 

■o'5 

66 

7-995 

0.065 

76 

7-993 

0.063 

86 

7.900 

0.030 

67 

7.911 

.019 

77 

8.002 

.072 

68 

7-895 

-035 

78 

7.842 

.088 

69 

8.062 

-132 

79 

8.024 

.092 

70 

8.063 

-'.« 

80 

7-93 ' 

.001 

Collecting'  the  results  whieli  axe  given  at  the  end  of  the  discussion  of  each 
of  the  eight  determinations  of  parallax,  we  have  the  following-  results : — 


Probable  Error 

Relative 

Probable 

of  one 

star's  Name. 

Mag. 

Annu.al 

Error  of 

Complete 

Parallax. 

Parail-as. 

Meai^ure  of 
Di-,tancc. 

( 

51 1  Cygai. 

D.M.+  37-,  No.  4189 

7-9 

+  0.4294 

+  0.0162 

+  0.091 

+  38            4336 

8.8 

+  0.4414 

+  0.0222 

+  0.115 

+  37           4175 

9.0 

+  0.4448 

+  0.0212 

+  0.102 

+  38           4348 

9-5 

( 

+  0.4193 

Up  Cygni. 

+  0.0182 

+  0.089 

D.M.+ 37^X0.4189 

7-9 

+  0.4250 

+  0.0176 

+  0.099 

+  3S           4336 

S.8 

+  0.4508 

+  0.0191 

+  0.100 

+  37          4175 

9.0 

+  0.4320 

+  0.0190 

+  0.088 

+  38          4348 

95 

+  0.4303 

+  0.0178 

+  0.104 

These  results  taken  in  connection  with  the  probable  errors,  point  to  almost 
an  identity  of  parallax,  and  suggest  that  all  the  four  comparison  stars  probably 
belong  to  a  remote  system  not  containing-  61  Cygni:  under  this  \"iew  possibly 
the  average  of  the  eight  results  [o".437]  may  be  a  close  approximation  to  the 
absolute  parallax*;  but  it  is  a  point  submitted  to  the  consideration  of 
astronomers  whether  we  are  ever  justified  in  adopting  a  mean  of  independent 
results,  referred  to  various  stars,  as  representing  the  absolute  parallax. 

Assuming,  however,  this  mean  (o".437)  to  represent  virtuallj'  an  absolute 
parallax,  and  adopting  the  period  of  revolution  and  the  Semi-axis  major, 
assigned  in  the  researches  of  Prof.  Peters  fj  there  results  from  the  combination, 

*  This  is  further  confirmetl  by  the  determin-ation  of  the  absolute  i  arallaxes  (o".5o)  referred 
to  p.  98. 

■^  Ast.  Nach.,  No.  2709. 
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Parallax  of  /x  CassiopeicB. 


a  mass  equal  to  -505  that  of  the  Sun,  for  the  combined  mass  of  the  components 
of  the  star  6 1  Cyarni. 

There  arises  naturally  the  adtlitioual  ijucstion,  how  far  do  the  distances  of 
the  two  components  of  61  Cygni  from  each  other  at  a  g^iven  epoch,  as  implied 
in  the  forejioinaf  results,  agree  with  the  same  distances,  at  the  same  epoch,  as 
obtained  by  Prof.  Peters  in  his  theoretical  discussion  of  the  orbit  ?  On  referring 
for  this  purpose  to  Table  XXIV,  it  appears  that  the  (mean)  difference  of  the 
distances  of  6ij  Cygni  and  61,  Cygni  from  {(1)  is  7"-93,  for  Jan.  1887,  Also, 
on  applying  obvious  reductions  to  the  results  of  Prof.  Peters,  the  same  quantity 
for  the  same  epoch  is  7"*87.  The  following  short  Table  (XXV)  contains  the 
collected  results  arising  from  the  ajiplication  of  a  similar  method  to  Tables 
VII,  Xn,  and  XIX. 

TABLE  XXV. 


Hit^tance  of  tlli  to  tll- 

TIiL'  i^imo  dis- 

Cygni  re(i4.Ived  in  tliu 

t;\nces  from 

PitlVn-na- 

direction  joining  6I1 

Prof,  rc'tera' 

c-o. 

niid  tlii-  »tar. 

Elcniunta. 

» 

;  /' 

>t 

a 20.29 

20.34 

—  0.05 

b 20.59 

.064 

+  0  o.S 

c lo.JS 

10-33 

+  0.08 

'' 7-9.^ 

7.87 

—  0.06 

Taking  inlo  account  the  niulfiplicd  considerations  on  which  these  com- 
parisons are  founded,  the  foregoing  enquiry  exhil)its  a  satisfactory  agree- 
ment between  the  results  of  Prof.  Peters'  investigations,  and  those  in  the 
preceding  pages. 


PARALLAX  OF  /i   CASSTOPEIJE. 

The  next  star  submitted  to  the  photogra])hic  method  is  y.  Cassiopeia; — a  star 
well  known  for  its  abnormal  ])roper  motion.  Inilc]K'n(lcn(ly  of  this  con- 
sideration, I  was  influenced  in  the  selection  of  the  star  by  the  fact  that  its 
parallax  had  already  been  investigated  by  two  eminent  astronomers,  Besscl  ami 
Otto  von  Strnve,  with  very  difTcrcnt  rcsidts:  since,  however,  the  stars  of  coni- 
])arison  are  dill'crent  in  each  case,  no  conclusion  can  bo  jjrojjcrly  drawn  from 
the  disagreement  of  the  final  results. 

Having  in  the  case  of  61  Cygni  given  every  particular  re<iuisite  for  the 
examination  of  the  work,  it  is  unnecessary  to  introduce  the  same  amount  of 
detail  in  the  discussion  of  the  parallax  of  this  star.  I  therefore  propose  to 
confine  myself  solely  to  furnishing  such  dat«  as  are  ncccssarj'  for  tracing  the 


Parallax  of  i^  Cassioj^eice. 
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sequences  of  the  operations  leading  to  the  final  result.  These  data  will  embrace 
the  variation  in  the  diagonals  of  reference  (Table  I),  the  original  measures  of 
distance  and  the  total  amount  of  correction  applied  (Table  II),  and  the  final 
equations  of  condition  (Tables  III  and  IV). 

In  the  course  of  the  observation  of  this  star  there  were  so  many  unavoidable 
interruptions,  owing  to  the  rehabilitation  of  the  De  La  Rue  Instrument  and 
other  causes,  that  it  was  not  possible  to  maintain  the  series  without  considerable 
breaks,  and  therefore  it  became  necessary  to  base  the  parallax,  in  this  instance 
alone,  on  not  more  than  two  stars  of  comparison.  The  two  stars  of  comparison 
selected  are — 

(star  fl)     ....     D.M. +54°,  Xo.  325,  Magnitude  7.9* 
(star  4)     ....     D.M.  +  53°,  No.  218  „  8.3 


DIAGRAM  SHOWIXG   THE   RELATIVE  POSITIONS   OF  THE    iSTABS   COJIPABED   WITH  It   CASSIOPEI.E. 

The  approximate  position-angles,  and  distances  of  these  two  stars  shown  in 
the  diagram  are  respectively — 

or  // 

(star  a)      ....      7;  =    26  56  5  =    755 

(star  I/)      ....      /J  =  201   52  *  =  1356 

whence  the  expressions  for  computing  the  factors  for  parallax  are — 

(star  a)      .     .      </«  =  ^' [9.96649]  008(0—332     5) 
(star  J)      .     .      f/«  =  i?  [9-95523]  cos  (o-io^   14)- 
The  proper  motion  for  /x  CassiopeiiE  has  been  assumed  from  various  authorities 
inR.A.=   +0^.388         inDecl". -i".58i, 

or   3".74i  in  the  arc  of  a  great  circle  inclined  at  an  angle  115°  o'  to  the 
parallel  of  declination. 

These  preliminary  data  will,  with  the  exj)lanatory  detail  furnished  in  the 
case  of  61  Cygni,  permit  the  whole  of  the  subsequent  Tables  to  be  easily 
followed. 


*  Tliese  magnitudes  have  been  determined  photometrically,  by  the  Wedge  Photometer.     This 
remark  applies  to  the  magnitude  assijjneJ  to  all  subiequeut  stars  of  comparison. 
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TABLE   I. 

Mta^ires  of  the  diagonal  distance  of  Star  {a)  from  Star  (h)for  the 
determination,  at  the  times  of  exposure,  of  the  correction  to 
their  measured  distances  froni  /j.  Cassiopeice. 


Xo.  for 
Rcfer- 
euce. 

1  i.it.-' .  .f 

ExiKwure 
of  Plate. 

188G-7. 

Mciusureii 

Db<tAllCO 

of  (.1)  t.>  ((.) 

in  Aro. 

.Sum  of 

O-irroctions  of 

Itcfniction  jmd 

Alvrr;\tit>n. 

DUVorenoo  from 
At^sunitid 

(■JUl'.l".Sll). 

d.    h. 

// 

,/ 

,. 

I 

86  Oct.    22    8.4 

2109.048 

+  0.625 

+  0.127 

2 

28    8.7 

08.633 

.609 

+     -558 

.1 

29    8,4 

08.533 

.605 

+     .863 

4 

30    8.5 

09.721 

.601 

—     ^522 

5 

Nov.      7     7.4 

09-317 

■579 

—      .096 

6 

10     8.2 

2108.890 

+  0.572 

+  0.3.18 

7 

11     8.3 

09.366 

•574 

—     ■137 

8 

13     74 

09.581 

.566 

-    347 

9 

'S     7-4 

08.905 

.560 

+     i^S 

lO 

16     7.9 

09.471 

■559 

—     230 

II 

18    8.3 

2109.418 

+  0.549 

—  0.167 

12 

29    6.3 

09.308 

•524 

—    032 

13 

30    6.6 

09.006 

•523 

+    .271 

"4 

Dec.    12     7.6 

08.892 

.492 

+    ■4>6 

'5 

'3     7-5 

09756 

■4«9 

—     4t5 

■r. 

2.     6.7 

2108.923 

+  0.476 

+  0.401 

■r 

22     7-5 

09.601 

■471 

-     272 

I8 

87  Jan.     17     7.2 

08.971 

■458 

+    -37' 

'9 

18     7.0 

09.382 

•454 

—    .036 

20 

Feb.       2     7.4 

09.110 

■5'5 

+    ■>75 

31 

■     4     8.1 

2109.534 

+  0589 

—  0.323 

22 

9     7-4 

08.699 

0.561 

+    -544 

23 

«2     9  5 

08.385 

1.084 

+    -33  > 

24 

25     8-3 

08.912 

0.908 

—    .020 

25 

Mar.      1     9.5 

08.004 

1.721 

+    -075 

2f. 

2   10.0 

2107.950 

+  2.303 

—  o.-t.;3 

J7 

17   10.7 

o6.|5S 

3-870 

—    ^525 

2S 

'.•i  lo-S 

04.958 

4.117 

+     725 

'9 

A|ir.      4   10.4 

06.350 

4.11: 

—    .662 

■" 

'.     .-i 

06.130 

4-'53 

-    -583 

Measures  of  the  Diagonal  Distances  (a)  to  (b). 
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No.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 

1887. 

Meftmired 

Difltance 

of  (a)  to  (b) 

in  Arc. 

Sum  of 

Corrections  of 

Refraction  and 

Aberration. 

Difference  from 
Assumed 

Mean 
(2109".80). 

d.      h. 

// 

» 

// 

31 

Apr.    25     9.9 

2103-713 

+  5-556 

+  0.53" 

33 

July    31   1 1.9 

09.580 

0-745 

-   -525 

33 

Aug.      I   10.6 

08.604 

•775 

+    -421 

34 

2   11.4 

09.074 

-751 

—    -025 

35 

8    II. 2 

09.877 

•750 

-   .827 

36 

18   lO.I 

2108.732 

+  0.743 

+  0.325 

37 

20    12.2 

09.288 

.741 

—   .229 

38 

24    II.3 

09-359 

•734 

—    ^293 

39 

Sept.     5   no 

09-527 

-723 

-    -450 

40 

7     9° 

08.667 

.716 

+    -417 

41 

12     9.1 

2108.967 

+  0.707 

+  0.126 

42 

22     9.2 

08.839 

.690 

+    -271 

43 

28     9.8 

09.044 

.685 

+    -071 

44 

Oct.       4  10.2 

09.S34 

.670 

—    -704 

45 

II     8.6 

08.732 

.651 

+   -4'7 

46 

12     8.8 

2108  619 

+  0.650 

+  0.531 

47 

13    9.0 

09.834 

.649 

-   .683 

48 

14    9.6 

09.617 

-647 

-   -464 

49 

15   i°-4 

09-447 

.640 

-   .2S7 

50 

17     9.2 

0S.89I 

•638 

+   -271 

61 

20     9.2 

2108.770 

+  0.623 

+  0.407 

52 

22   1 0.0 

09.624 

.623 

—    -447 

53 

24     9.4 

09.104 

.618 

+     078 

TABLE  II. 

Concluded  measures  of  n  Cassiopeia  from  the  Stars  of 
comparison. 


N'o.  for 
Uofer- 
ence. 

Date  of 
Exposure 
of  Plate. 

1886. 

Measured 
Distance  of 
Stiir  {«)  to 
fx  Cas^iop. 

Sum  of 
Corrections. 

Concluded 

Distance 

of  Star  (a). 

Me.isured 

Distance  of 

Star  (6)  to 

^  Caiisioi>eife. 

Sum  of 
Corrections. 

Concluded 

Distance 

of  Star  Ip). 

d.         h. 

„ 

" 

fi 

/, 

// 

It 

I 

Oct.      22     8.4 

755-393 

+  0.245 

755-638 

1355-820 

+  0.443 

1356263 

2 

28     8.7 

5. no 

-385 

5-495 

5.607 

.712 

6-319 

3 

29     8.4 

4.S68 

-505 

5-373 

5.280 

.907 

6.187 

4 

30     8.5 

5-663 

.008 

5-671 

6.078 

•015 

6.095 

5 

Nov.      7     7.4 

5-3rS 

-155 

5-533 

5967 

.2S0 

6-247 
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Concluded  Measures  of  /»  Cassioj)ei(S 


Xo.  for 
Refer- 
ence. 

I  '.itt- .  t 

ExjKtiUre 
of  Plate. 
1886-7. 

Me.l5Ured 
DLsLinoe  of 
Star  (a)  to 
It,  C&^up. 

Sum  of     1 
Corrections. 

Concluded 
Dbtiinoe  of 

Measured 

DUt^mee  of 

St.-ir  (6)  to 

J*  Cassioi^ia?. 

Sum  of 
Corrections. 

Om.-hi.li-<i 
Dist.-\nco 
of  SUi  (a 

d. 

h. 

» 

tt 

// 

« 

« 

ft 

6 

86  Nov.  10 

8.2 

75523  • 

+  0.307 

7S5-53S 

i.?55-827 

+  0.545 

1356.372 

7 

II 

8.3 

5242 

•'.17 

5-379 

5-917 

•250 

6.167 

8 

13 

7-4 

5-676 

.027 

5-703 

6.083 

•049 

6.132 

9 

J5 

7-4 

5-37  ■ 

-304 

5-675 

5-S54 

-547 

6.401 

lO 

16 

7-9 

5-444 

-10.? 

5-547 

6.0S2 

.183 

6.265 

II 

iS 

8.3 

755-430 

+  0.242 

755-672 

i.?55-82S 

+  0.435 

1356.260 

12 

39 

6.3 

5-300 

.189 

5-489 

5-844 

•339 

6.183 

•3 

30 

6.6 

5-646 

.090 

5-736 

6.191 

•'43 

6.334 

14 

Dee.  12 

7.6 

5-654 

.020 

5-674 

6.240 

■037 

6.277 

IS 

13 

7-S 

5376 

•327 

5-703 

5-5 '2 

■587 

6.099 

i6 

21 

6.7 

755-549 

+  0.023 

755-572 

1356.269 

+  0.043 

1356.312 

17 

22 

7-5 

5-3'2 

•273 

5.^S5 

5-851 

.469 

6.320 

i8 

87  .Tan.  17 

7-2 

5-453 

.038 

5-491 

6.121 

.064 

6.185 

«9 

18 

7.0 

5-508 

.179 

5-687 

5.846 

-323 

6.169 

20 

Feb.     2 

7-4 

5-403 

•■35 

5-538 

6.116 

-23' 

6..W 

21 

4 

8.1 

755-37' 

+  0.344 

755-715 

1355-65' 

+  0.600 

1356.25' 

22 

9 

7-4 

5-455 

■033 

5.488 

6.111 

.022 

6.133 

23 

12 

9-5 

5256 

-301 

5-557 

5679 

-495 

6.174 

24 

25 

8-3 

5- 205 

•364 

5-569 

5.700 

0.617 

6-317 

35 

Mur.    1 

95 

5-009 

-635 

5-644 

5.021 

'-075 

6.096 

26 

2 

10.0 

754-445 

+  0.968 

7S5-4'.i 

1.154-537 

+  1.748 

1356-285 

»7 

■7 

10.7 

4.107 

■-57I 

5.678 

3-983 

2-330 

6313 

28 

25 

Jo-S 

4-498 

1.205 

5-703 

3-849 

2.283 

6.132 

29 

Apr.     4 

10.4 

3-905 

1.670 

5-575 

3-39' 

2-776 

6.167 

30 

6 

99 

3-954 

1. 711 

5.66s 

3-103 

3.202 

6.305 

3' 

JS 

9.9 

753-972 

+  1  481 

755-453 

1352.710 

+  3428 

1356- '38 

32 

July  31 

1 1.9 

4-9'7 

0.528 

5-445 

5-375 

0-934 

6.109 

33 

Aug.    I 

10.6 

5  '79 

'95 

5-374 

5-9.16 

0350 

6.286 

34 

2 

11.4 

5-'59 

.348 

5-507 

5-808 

0.617 

6.425 

35 

8 

1 1.2 

5-234 

.279 

S-S'3 

5994 

0.439 

6-433 

36 

18 

lO.I 

755-239 

+  0.226 

755-465 

'355-893 

+  0.404 

1 3.56- 297 

37 

20 

12.2 

4.S58 

.429 

5-287 

5-561 

-751 

6.312 

38 

24 

"3 

5-052 

•452 

5504 

5.406 

.791 

6.197 

39 

Sept.    5 

II.O 

4.914 

•507 

5  42  1 

5-474 

.891 

6-.-,65 

40 

7 

9.0 

5.181 

•'93 

5-374 

6.105 

-334 

6-439 

4' 

12 

9.1 

755-241 

+  0.297 

755-5.?8 

'355-857 

+  0.5 '5 

1356-372 

4» 

22 

9.2 

5-324 

243 

5-567 

B>^.^^ 

0.416 

6  2-) 7 

43 

28 

9.8 

5-«74 

■3>5 

5489 

5-682 

0-543 

6.225 

44 

Oct.     4 

10.2 

4749 

•584 

S-.1.13 

5427 

'  035 

6.462 

45 

1 1 

1 

Kf. 

J.I. 'J 

i.fj 

1 

5  (o6 

5S23 

0,527 

1 

6  350 

from  the  Stars  of  Comparison  (a)  and  (b). 
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No.  for 
Refer- 
ence. 

D.ate  of 
Exposure 
of  Plate. 

1887. 

Mea-sured 
Distance  of 
Star  («)  to 

Sum  of 
Corrections. 

Concluded 

Dist.ince  of 

Star  (.1). 

Sleasured 

Distance  of 

Star  (6)  to 

«  Cassiopeire. 

Sum  of 
CorrectionB. 

Concluded 

Distance 

of  Star  {))■). 

d.      h. 

It 

„ 

'/ 

'/ 

// 

ti 

46 

Oct.      12     8.S 

'iii-in 

+  0.142 

755^5i9 

1356-053 

+  0.232 

1356.285 

47 

'3     90 

5.009 

•577 

5-586 

5-2.6 

I  01 3 

6.229 

48 

14    9.6 

51 'S 

.518 

5-633 

5-561 

0.872 

6-433 

49 

15  10.4 

5124 

•433 

S^557 

5-627 

0-755 

6.382 

50 

17     9.2 

5-47° 

•233 

5^703 

5.869 

0.396 

6.265 

.;i 

20    g.2 

755-.?09 

+  0.179 

755^488 

1355-890 

+  0.303 

1356.193 

.=i2 

22  lo.o 

5.068 

.486 

5-554 

5-475 

.851 

6.326 

53 

24    9,4 

5-33° 

.297 

5-627 

5-737 

-5'2 

5-249 

The  plate  was  rejected,  but 


KOTES. 

No.  3.     A  plate  rejected  :  the  film  -was  injured  in  development. 

Ko.  5.     Hazy  sky  :  exposure  eight  minutes. 

No.  6.     Images  elongated.     Dri-ving-clock  went  too  slowly. 

No.  7.     Sky  generally  cloudy.     Images  feeble. 

No.  1 1.     The  measures  on  one  of  the  plates  discordant  nearly  3" 
the  cause  of  the  discordance  could  not  be  discovered. 

No.  1 5.     Images  faint  and  elongated  in  the  direction  of  diurnal  motion. 

No.  17.     Sky  very  foggy ;  exposure  ten  minutes  ;  only  three  plates  taken. 

No.  20.     Images  of  the  stars  (o)  and  (b)  faint.     One  plate  could  not  he  measured. 

N08.  23  to  31.     The  exposure  was  ten  minutes  in  each  case,  the  star  being  of  small  altitude. 

No.  26.     A  plate  rejected  for  discordance,  the  source  of  which  could  not  be  detected. 

No.  29.     Images  elongated  in  the  direction  of  diurnal  motion. 

No.  31.     Images  faint  and  blurred  :  it  was  suspected  that  the  plate  was  not  quite  in  the  focus. 

No.  38.     A  plate  rejected,  the  film  having  been  injured. 

No.  40.     Observations  repeatedly  interrupted  by  clouds. 

No.  43.     Sky  very  foggy :  expt^sure  was  continued  for  ten  minutes. 

No.  46.     Sky  very  transparent  but  definition  very  bad  ;  the  images  were  large  and  ill-defined. 

No.  51.     Sky  generally  cloudy :    the  durations  of  exposure  about   ten  minutes,  but  a  little 
uncertain  owing  to  passing  cloud. 

No.  53.     Images  somewhat  elliptical. 

It  is  worthy  of  remark  that  the  imperfections  detailed  in  the  above  notes 
are  not  exhibited  in  the  residuals. 


TABLE   III. 

Equations  of  Condition  formed  from  the  measures  of 
fi  Cassiopci(B  and  Star  (a)  Ti(hle  II. 


No. 

Il;.t.-. 

1886. 

Ei|uation3  of  Condition. 

Residuals. 

d.    h. 

// 

'/ 

I 

Oct.     22     8.4 

—  0.162   =  X  — 0.497677    —0. 

■  952   dft. 

—  O.0S2 

2 

28     S.7 

—    -305    =    X  —    .4132          —    . 

17S8 

+     -064 

3 

29    8.4 

-    .427    =   X  -    .39S8         -    . 

1750 

+     .187 

4 

30     8-5 

—    .129   =   a;  —    ..S841        —    . 

1724 

—     .110 

5 

Nov.      7     7.4 

—    .267   =  X  —    .2640        —    . 

'504 

+      •0.-,-' 
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Equations  of  Condition  for  Star  (a). 


N... 

l);>to, 

18SG- 

7. 

E.iu.'\tionii  of  Condition. 

l!o.^i.lu:lls. 

(1. 

h. 

ft 

./ 

6 

SC  Nov.    10 

S.2 

—  0.262    =    X  —0.217077 

—  0.1422  ll/X 

+  0.029 

/ 

II 

8.3 

—   .421    =   X  —    .2012 

—     1.195 

+      ."89 

8 

'3 

7-4 

—    .097    =   X  —    .1700 

—     '34° 

—    -1.15 

9 

15 

7-4 

—    .125    =   J-  —    .1382 

-    .12SS 

—    .10s 

10 

16 

79 

—    .253    =   a-   —    .1218 

—    -1257 

+    .024 

1 1 

iS 

8-3 

—  0.128    =  X  — 0.0S98 

—  0.1203 

—  O.IOO 

12 

29 

6-3 

—     .311      =     T    —     .0727 

—    .0903 

+  .082 

13 

30 

6.6 

.064     =     X    .0565 

-    -0875 

-  .164 

M 

Dec.    1 2 

7.6 

—    .126   =  X  +    .2919 

—    .0546 

-  .0S7 

'5 

13 

75 

—   -097   =  ar  +    .3071 

—  -ojiy 

—    -"5 

i6 

21 

6.7 

—  0.228   =   X  +0.4249 

—  0.0300 

+  0.021 

"7 

22 

7-5 

—     -'5    =   -f  +    -4394 

—  .0372 

+     .009 

i8 

87 -Tan.     17 

7-2 

—   -309  =  a-  +    .7492 

+  .0446 

+   .115 

'y 

18 

7.0 

—    .113   =   a-   +    .7584 

+  0473 

—    -077 

20 

Feb.       2 

7-4 

—    .262   =  X  +    .8662 

+  .08S5 

+    .072 

21 

4 

8.1 

—  0.085    =  X   +0.8762 

+  0.0940 

—  0.106 

22 

9 

7-4 

—    .312    =   X   +    .S960 

+  .1077 

+    .'23 

23 

12 

9-5 

—    -243   =   ^  +    -9051 

+  .1158 

+  -052 

24 

25 

8.3 

—    .231   =  X  +    .9137 

+  -1515 

+    -039 

25 

Mar.       I 

9-5 

—    .156    =   X  +    .9068 

+  .1625 

-   .038 

2G 

2 

10.0 

—  0.387   =  X  +0.9043 

+  0.1654 

+  o.'93 

27 

17 

10.7 

—   .122   =  a;  +    .8358 

+  .2064 

—    -077 

28 

25 

JO-5 

—    .097   =   J-  +    .7759 

+  .2283 

—     '07 

29 

Apr.       4 

10.4 

—    .225   =   X  +    .6S05 

+  •25.';8 

+    -015 

3° 

6 

99 

—    -'35    =   -r   +    -6592 

+  .2614 

-    .078 

3' 

25 

99 

—  0-.U7    =   •»■    +o-4'92 

+  0.3134 

+  0.1 2 1 

32 

■Tilly     31 

11.9 

—    -355   =  X  —   .8602 

+     579' 

+    -050 

33 

Aug.       I 

10.6 

—    .426   =  X  —    .8659 

+    .5816 

+    .121 

34 

2 

11.4 

—    .293   ^  X  —   .8722 

+     5844 

—    .013 

35 

8 

1 1.2 

—    .287   ^  X  —    .9018 

+    .6008 

—    .021 

36 

18 

10. J 

—  o..',35   =   ^  —  0-9307 

+  0.62S1 

+  0.024 

37 

20 

12.2 

—    .513    =   .r  —    .9335 

+     6340 

+    .200 

3S 

24 

1'  3 

—    .296   =  J  —    .9354 

+    .644S 

—    .017 

39 

Sept.      s 

1 1.0 

—    .379   =   X  —   .9158 

+    ■f'777 

+    -065 

40 

7 

9.0 

—    .426   =   a-  —   .9094 

+    .6829 

+     113 

4> 

12 

9.1 

—  0.262    =   X  —0.8872 

+  0.6968 

-0.051 

42 

22 

9.2 

—    .233   =   X  —   .8241 

+    .7241 

-   -077 

43 

28 

9.8 

—    .311    =   X  —    .7743 

+   7404 

+   .001 

44 

Oct.       4 

10.2 

—    •4''7    '-J-  —     ^'f'S 

+    -757' 

+    .160 

45 

I  : 

S  ''> 

—    .494     -     ■      -     ^■4''- 

+    rr^'i 

+    is., 

Concluded  Parallax:   fi  Cassiojjeioc  and  Star  (a).  73 


No. 

1887. 

Eriuatinns  .if  Couditi.jn. 

Residu.ils. 

d.     h. 

1 

" 

46 

Oct.     12     8.8 

—  0.281    =   X  —0.628277    +o.';';S8(lix 

—  0.023 

47 

13     9.0 

—    .214  =   X  —    .6161         +    .7817 

—     .090 

48 

14    9.6 

—    .167   =   X  —    .6039        +    .7841           j 

-    .I.S6 

49 

15  10.4 

—    .243   =  X  —   .5910        +    .7869 

—    .061 

50 

17    9.2 

—    .097   =  X  —    .5664        +    .7925 

—    .205 

51 

20    9.2 

—  0.31 1    =   X  —0.5273        +0.8007 

+  0.0  II 

.?2 

22    lO.O 

—    .246  =  X  —   .4998        +    .8061 

—  ■o.;3 

53 

24  9.4 

—    173  =  X  —   4729      +  -8115 

—     '-5 

Treating  these  equations  in  the  usual  method,  the  following  normal 
equations  result : — 

—  13.450=  +53.0000  a;  +  15.8896  r/;x—    7.287977 

—  4.793=  +15.8896    +12.0073       —   9.3522 
+  3-375=-  7-2879    -  9-3522      +23.5312 

whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

X  =  —0.230 

r7/x=  -0.0555 

t:  =   +0.0501. 

It  further  appears  that  the  probable  error  of  one  complete  measure  of 
distance  is  +o".io6,  and  that  the  probable  error  of  the  determination  of  tt  is 
+  o".o269. 


TABLE  IV. 

Equations  of  Condition  formed  from  the  measures  of  /i  Cassiopei(B 
and  Star  (b),  as  given  in  Table  II. 


No. 

Date, 
1886. 

EqiLitions  of  Condition. 

Eesiduals. 

d.      h. 

It 

„ 

I 

Oct.      22      8.4 

+  0.263     =    X     +0.5382   77      —0 

1952  rf/x 

—  0.015 

2 

28     8.7 

.319     =.     I     +     .4595            — 

1788 

—    .071 

3 

29     8.4 

.187   =  X  +    .4459        - 

1750 

+     .060 

4 

30     8.5 

•093    =  X   +    .4321         — 

1724 

+    -154 

5 

Nov.       7     7.4 

.247    =  X   +    .3184        — 

1504 

—    .000 
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Equations  of  Condition :  ft  Cassio2yei(B  and  Star  (b). 


N'.', 

1     -. . 
1  ^so- 

'• 

Equations  of  C.'n'iition. 

Re:iodu;Us. 

il. 

h. 

,, 

/. 

6 

S6  XoT.    10 

8.2 

+  0.372   =  X  +0.2737  - 

—  0.1422  <f/x 

—  0.125 

7 

II 

8.3 

.167   =  a-   +    .2585 

—    -"SO? 

+   079 

8 

'3 

7-4 

.132    =   X   +    .2286 

—   -^UO 

+   -H5 

9 

15 

7-4 

.401    =   X  +    .1981 

—  .1285 

—   •'55 

lO 

16 

7-9 

.265  =  I  +  .IS23 

—     •«2?7 

—   .019 

1 1 

18 

8.3 

+  0.260  =  X  +0.1 5 14 

—  0.1203 

—  0.015 

12 

29 

6.3 

.183  =  X  —   .0199 

—  .0903 

+    .061 

13 

30 

6.6 

•334  =  X  —    .0357 

-  .0875 

—    .091 

'4 

Dec.     12 

7.6 

.277    =   X  —    .2228 

—    .0546 

—    -035 

'5 

13 

7-5 

.099   =   X  —    .2380 

—   •OS'9 

+     143 

i6 

21 

6.7 

+  0.312     =     .T    —0.3561 

—  0.0300 

—  0.072 

1/ 

22 

7-5 

.320  =  J-  —  .3707 

—    .0272 

—   .080 

i8 

S"  .Tan.  i; 

7-2 

.185   =  X  —   .6915 

+   .0446 

+   .053 

19 

18 

7.0 

.169   =  X  —    .7013 

+    •0473 

+   -069 

20 

Feb.      2 

7-4 

•347   =  X  —    .8213 

+   .0885 

—    .108 

21 

4 

8.1 

+  0.251    =   X  —  0.S333 

+  0.0940 

—  0.013 

22 

9 

7.4 

■'33   =   X  —    .8580 

+   -1077 

+    .106 

23 

12 

9S 

.174  =    X  —    .8704 

+   -1158 

+    .066 

24 

25 

8.3 

-317   =  X  —   .8935 

+     ifiS 

-   .076 

25 

Mar.      I 

9-5 

.096  =   X  —    .8913 

+   .1625 

+     '46 

26 

2 

1 0.0 

+  0.285   =  X  —0.8900 

+  o.ir,54 

—  0043 

27 

>7 

10.7 

•313   =  ar  —    .8395 

+  .2064 

-    .067 

28 

25 

Jo-5 

.132    =   X  —    .7845 

+  .2283 

+   .118 

29 

Apr.       4 

10.4 

.167    =   X  —    .7058 

+  -2558 

+    .086 

30 

6 

9.9 

.305    =    X  —    .6864 

+  .2614 

—   .052 

3' 

25 

99 

+  0.138  =  X  — 0.5111 

+  0.31.14 

+  O.I22 

32 

•Tilly    3' 

11.9 

.309   =  X  +    .8092 

+     5791 

—     .012 

33 

Aug.       I 

10.6 

.2S6    =  X  +    .8159 

+    .5816 

+     .021 

34 

2 

1 1.4 

.425   ■=   X  +    .8228 

+    -5^44 

—     .118 

35 

8 

1 1.2 

■433   =  X  +    .8580 

+    .6008 

—     .124 

36 

18 

lO.I 

+  0.297    -    X  +0.8968 

+  o.r,28i 

+  0.015 

37 

20 

12.3 

.312    =   X  +    .9018 

+    •<'M40 

.000 

38 

24 

"•3 

•'97   =  X  +    .9089 

+    .6448 

+  0.1  16 

39 

Sept      5 

II.O 

.365   =  X  +    .9026 

+     6777 

—  0.049 

40 

7 

9.0 

.439  -  X  +    .8980 

+    .6829 

—  0.123 

41 

12 

9.1 

+  0.372    -  X  +  C.8821 

+  0.6968 

—  0  055 

42 

22 

9.2 

.247   =   X  +    .8312 

+    .7241 

+    070 

43 

28 

98 

.225     =    X    +     .7883 

+    -7404 

+    092 

44 

Ort.         4 

10.2 

.462   =   X  +    .7374 

+   -7571 

—     '44 

I  - 

II 

sr, 

.150   =   J-  +    .6^190 

+    •77f'4 

—     033 

Concluded  Parallax  of  /i  Cassiopeice. 
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No. 

Datf, 

1887. 

Equations  of  Conditi 

'U. 

IU'.-.idu;Llri. 

d.      h. 

// 

» 

46 

Oct.     12     8.8 

+  0.285     =    X    +0.65.83  IT 

+  0.7788  rf/tt 

+  0.032 

47 

>3     90 

.229  =  X  +   .6473 

+    .7817 

+    .oSS 

48 

14    9-6 

•4.33   =   a;   +    .6361 

+    .7S4I 

—    .116 

49 

15  10.4 

.382   =   X  -\-    .6240 

+    -7869 

-   .065 

50 

17    9-2 

.265   =   X   -\-    .C016 

+    -7925 

+    -051 

51 

20    g.2 

+  0.193   =   a:   +0.5656 

+  0.8007 

+  0.124 

52 

22    lO.O 

.326   =  a:  +    .5403 

+    .8061 

—    .010 

S.? 

24  9.4 

.249   =   a  +    .5152 

+    .8115 

+    .067 

The  normal  equation  for  the  determination  of  the  unknowns  is — 

+  1+524=  +53.0000  a' +  15.8896  f/fi+   7.776011 
+   4.998=  +15.8896    +12.0072       +   9.3356 
+   3.076=  +   7.7760    +   ^.^'^S(>       +33.1828 
whence,  by  solution,  the  following  values  are  obtained : — 

X  =  +0.250 
d^=  +0.0685 

TT  =    +  0.0211. 

The  discussion  of  the  residuals,  printed  in  the  last  column,  shows  that  the 
probable  error  of  one  complete  measure  of  distance  is  +o".09i5,  and  that  the 
probable  error  of  the  determination  of  parallax  is  +o".0234,  nearly  identical 
with  that  obtained  from  the  discussion  of  the  measures  of  the  other  star. 

It  will  be  seen,  on  referring  to  page  73i  that  the  results  of  the  present 
investigation  are : — 

Parallax  of  y.  Cassiopeiie. 

I.  Referred  to  star  (a)    tt  =  +0.051  +  0.027. 
II.  ,Referred  to  star  (1^)    tt  =  +0.021  +  0.023. 

It  is  interesting  to  note  that  Bessel's  determination  of  this  parallax  is 
a  small  negative  quantity ;  Dr.  Otto  von  Struve  assigned  the  considerable 
value  +o".342:  the  result  here  is  to  exhibit  a  very  small  positive  parallax, 
approaching  that  assigned  by  Bessel,  and  possibly  explanatory  of  his  negative 
determination  ;  if  this  be  so,  we  may  assume  that  y.  Cassiopeise  and  the  stars 
{a)  and  (i)  are  possibly  in  the  same  system. 


PABALLAX  OF  POLARIS. 

The  star  next  selected  for  the  application  of  the  new  method  is  the  historical 
star  Polaris.  Its  parallax  has  already  ])cen  determined,  among  others,  by 
F.  W.  Struve,  and  C.  A.  F.  Peters.  Their  determinations  are  absolute,  and  are 
derived  from  discussions  of  Eight  Ascension,  made  respectively  at  Dorpat  and 
Pulkova.     In  applying  the  photographic  method,  diflicidties  were  anticipated 
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Relative  Parallax  of  Polaris. 


arisinsr  from  the  comparative  closeness  of  the  two  components  and  their  threat 
contrast  in  brilliancy.  Owing  to  the  great  variations  in  the  character  of  the 
images  of  these  stars  from  night  to  night,  it  was  feaivd  that  a  possible 
coalescence  of  the  two  stars  on  the  plate,  might  give  rise  to  imperfections 
of  the  measurements :  but  happily,  and  as  a  matter  of  fiiet,  no  practical  incon- 
venience of  the  sort  has  occurred  ;  in  all  cases  the  two  images  were  distinct,  and 
the  measures  taken  from  the  brighter  star  could  be  satisfactorily  effeetcd.  It 
will  be  seen  in  the  setjuel  that  the  error  of  observation  in  the  measurements  of 
this  star  is  not  greater  than  is  the  cjise  with  anj-  other  of  the  stars  examined. 
The  stars  selected  for  comparison  are  as  follows : — 

D.M.  88",  No.  2,  ^lagnitude  8.8,  designated  as  [a) 

9  »  ^■°  »  {'') 

J)  4  »  7-5  >'  ('■) 

lo  „  9.0  „  {d) 

Owing  to  the  proximity  of  this  star  to  the  Pole,  it  has  not  been  practicable 
to  determine  the  angle  of  ])osition  of  the  compaiison  stars  from  the  photo- 
graphic plate,  a  practice  which  has  been  adopted  in  the  other  eases.  I'or 
this  purpose  therefore  the  co-ordinates  given  in  the  Redhill  Catalogue  for  the 
cfpiinox  1855.0  have  been  assumed  and  have  been  brought  up  rigorously  to 
the  equinox  of  1888,  with  the  following  result : — 

fl,— D.M.  88°,  No.  3,      a=    \  37  43. 

i—  „  9.      «  =  31  51  4i> 

c,—  „  4,       a  =  13      7   33, 

d,—  „  10,       a  =  35   15  10, 

Tlic  jjosition  of  these  stars  with  reference  to  Polaris  is  shown  on  the 
accompanying  diagram,  which  also  exhibits  the  position  and  eccentricity  of 
the  parallactic  ellipse. 


6  =  +88  49  26.1. 

6  =  +  88  38  45.0. 

6  =  +88  25  21. 1. 

6  =  +89     2  48.0. 
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The  expressions  from  which  the  factors  of  parallax  have  been  computed 
are,  in  the  case  of  these  four  stars,  respectively — 

o         / 

For  a,  (^7«  =  7?  [9.96123]  cos  (O—   83  39) 

„    i,  f/«  =  i?  [9.96413]  003(0-284     i) 

„    c,  (fo  ^  i?  [9.99906]  cos  (O —  168   26) 

»   (h f/«  =  ^[9.99824]  cos (0-345  17)- 

The  proper  motion  of  Polaris  in  Declination  has  been  assumed  to  be  zero ; 
that  in  Eight  Ascension  has  been  taken  to  be  +0^.1304.  This  is  the  quantity 
given  by  Prof  Newcomb  in  his  '  Standard  Stars.' 

Before  proceeding  to  give  the  tabular  results,  from  which  the  final  relative 
parallaxes  of  Polaris  are  obtained,  it  is  desirable  to  mention,  that  the  same 
condensation  of  form  is  here  observed  as  that  which  is  adopted  in  the  case  of 
/x  Cassiopeiffi,  and  for  the  same  reason.  This  same  condensed  form  of  tabular 
work  will  also  be  found,  in  respect  of  all  the  other  stars,  discussed  in  the  sequel 
of  these  investigations. 


TABLE    I. 

Measures  of  the  diagonal  distances  of  (a)  to  (b)  and  of  (c)  to  (d) 
for  the  deter miymtion,  at  the  times  of  exposure,  of  the  correction 
to  their  measured  distances  from  Polaris. 


No.  for 
Refer- 
ence. 


13 
'4 

IS 


Date  of 

Exposure 

of  Plate. 

1887. 


Measured 

Distance 

of  (.j)  to  (b) 

in  Arc. 


Sum  of 
Corrections 
for  Refr.lc- 

tion  and 
Aberration. 


Jan. 
Feb. 


1.  h. 

ii  7-5 

I  8.5 

8  87 

15  8.1 

July     31  10. o 


Aug. 


Sept. 


I   11.4 

3  11-7 

4  12.2 
8  11.6 

25  12. 1 

7  10.8 

5  11.2 
12  II. 5 
17  12.2 
22  9.9 


Difference 

from 
Assvuiied 

Me;ai 
2:!06".9SO. 


n 

2305-732 

+ 

n 
0.814 

5-716 

.911 

5.966 

•943 

6.095 

0.929 

6.185 

1. 000 

2306.275 

+ 

1.018 

6.030 

1.031 

5-94° 

0.982 

5-671 

1.016 

6.328 

0.783 

2305. 866 

+ 

0.920 

6-374 

.868 

6.580 

.822 

6.391 

.719 

6.101 

.909 

+  0-434 

+    -071 

—  -044 

—  .205 

—  0.313 

—  .080 

+    -059 
+    -293 

—  -13' 

-f  0.194 

—  .262 

—  .422 

—  .130 

—  .030 


Me.Tsured 
Distance 

Of(,-)to(<i) 

in  Arc. 


Sum  of 
Corrections 
for  Refrac- 
tion and 
-Aberration. 


Difference 

from 
Assumed 

Mean 
2S15".X70. 


2S14.978 

14-693 
14.909 

'5-032 
15-230 

2814-554 
14-334 
14-254 
■4570 
14.667 

2S14.333 
14049 

14-579 
13-959 
14.999 


II 

+ 

0.751 

708 

709 

699 

0 

904 

+ 

003 

102 

168 

'33 

336 

+ 

278 

316 

•338 

338 

294 

+  0.141 
+  -469 

+  .252 
+  139 

—  .264 

+  0-313 

+  -434 
+  -448 
+  -167 


+  0.269 

+  -505 

—  .047 

+  -573 

—  423 
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Measures  of  the  two  Diagonal  Distances 


No.  for 
Refer- 
ence?, 


Pute  of 
Expofcuro 
of  PLite. 

1887-8. 


DUtanoe 

of  (.1)  to  (I) 

in  Arc 


Sum  of 
Corrections 
for  Refrac- 
tion :uid 
Aberration. 


Difference 

from 
Assumed 

Me;in 
2S06".9SO. 


Me.isured 

Distance 

of(,-)to(,i) 

in  Arc 


SiMll  of 

Corrections 

for  Refrtio- 

tion  nnd 

I  Abernition. 


DitlVrencv 

frx'm 
Assumed 

Me.-in 
2815  .870. 


16 

>7 
18 

'9 

20 

21 
22 
23 
H 

25 

26 

27 
28 
29 
30 

3' 
32 
33 

34 

35 

36 
37 
38 

39 
40 

4J 
42 
43 
44 

45 

46 

4; 
4« 
49 
50 

S> 
52 

S3 
54 

55 


87  Sept. 
Oct. 


Nov. 


Dtc. 


8S  .Tan. 


Feb. 


Mor. 


A|ir. 


24    95 
28  10.8 

10  II. I 

11  lO.O 

12  9.8 

13  !'•• 

14  9.0 

15  9-5 
17  10..S 

19  10.4 

20  9.8 

21  12.0 

24  "-3 

28  8.6 

1  8.2 

4  9-3 

14  9-6 

15  7-9 
23  90 

29  9-3 

30  8.5 

5  7-4 

6  9.1 

15  9.6 
'6    7-5 

17  8.1 
4    8.2 

18  9.4 
27     7.8 

2  10.2 

6  11.6 

17  12.8 

I  10.7 

8  8.5 

14  9.1 

16  II.O 
21  10.3 
27  lO.l 

3  10.8 

f>  I  J. 3 


2306.047 

6.331 

6.284 
6.370 
6.217 

2306-293 
5998 
5-758 
6.145 
6035 

2306.052 

6-453 
6.369 
6.236 
6.198 

2306.542 
6.28S 
6.282 

5-998 
6. 119 

2306.458 
6.194 
5-79' 
6-37' 
5-740 

2306.032 
6.104 
6.627 
6.182 
6.894 

2306.669 
6.919 
6.136 

6..';53 
6.460 

2306.496 
6.236 
6.410 
6.029 

61S5 


tf 

// 

+  o.9.« 

0.000 

-797 

-    ..48 

-742 

—    .046 

.786 

-   ..76 

•792 

—    .029 

+  0.731 

—  0.044 

.85. 

+    -i.l> 

.798 

+    -4M 

•745 

+    -090 

-734 

+    .211 

+  0-757 

+  0.171 

.760 

—    -^33 

-734 

—    .123 

.792 

—    .048 

•79° 

—    .008 

+  0.719 

—  0.281 

•703 

—    .011 

■739 

—    .041 

.689 

+     -29,^ 

.706 

+    -155 

+  0.681 

—  0.159 

-675 
-714 
.788 
.656 

+  0.665 
•750 
•927 
.822 
.940 

+  0.8S0 

•674 
.802 

•93' 
.866 

+  0.657 
.704 
.706 
•593 
•5f'9 


+  .III 

+  -475 

—  -'79 
+  .584 

+  0-283 
+  .126 

—  ^574 

—  .024 

—  .854 

—  0.569 

—  613 
+  042 

—  -504 

—  346 

—  0.173 
+  -040 

—  .136 
+  -358 

4-  .2i6 


2S14.352 
15.129 
14.812 

'4-753 
14.672 

2814.726 
M-74S 
'4-785 
14.494 

'4-374 
2814.416 
14.526 
14.920 
15.118 
14.260 

2814.642 
14-635 
'4-477 
i4.o;8 
14.126 

2814.61 1 
14.30S 
14.096 
14639 
14.100 

2814.789 
14.670 
15.090 
15.048 
15-771 

2815.520 
'5  '52 
14866 
15-520 
15.628 

2814.810 
14862 
14.S10 
14.498 
14.6S5 


+  1-273 
'-344 
1-313 
i-3.?6 
1-335 

+  1.296 
i-3'4 
«-33i 
1.326 
1.308 

+  J-327 

1. 148 
1.204 
1-316 
1.310 

+  1.290 
1.208 

1-294 
1. 191 
1.116 

+  1.178 

I -234 
1.066 
0.926 

1. 149 

+  "•225 
0.898 

0.7.?° 
0.756 

0-799 

+  1.006 
1.196 
1 .066 
0.841 
0.969 

-f  1.186 

>-'53 
1.163 
1.205 
1. 101 


+  0.245 

—  -603 

—  .250 

—  .219 

—  -'37 

—  0.152 

—  .1S9 

—  .246 
+  -050 
+    .188 

+  0.127 
+    .196 

—  254 

—  .564 
+    ^300 

—  0.062 
+  -027 
+  -099 
+  .601 
+    .628 

+  0.081 
+  -328 
+  -708 
+  -305 
+    .621 

—  0.144 

+     -302 

+  .050 
+  .066 

—  .700 

—  o  656 

—  -t7« 

—  .063 

—  -49' 

—  -727 

—  0.126 

—  •MS 

—  .  1 03 

+    -'67 

+    -0H4 


for  the   Correction  of  the  Scale. 


Xn.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 
1888. 

.Meaj.ured 

Dist-ince 

of(.:)to(6) 

in  Arc. 

Sum  of 
Corrections 
for  Refrac- 
tion and 
Aberration. 

Difference 

from 
Assumed 

Mean 
2.306".S«n, 

ileiU-vlled 

Di5t.ince 

of(.-)to(d) 

in  Arc. 

Sum  of 
Corrections 
for  Refrac- 
tion and 
Aberration. 

Difference 

from 
Assumed 

Mean 
3515"..H70. 

d.      U. 

„ 

// 

II 

„ 

// 

„ 

56 

Apr.      II     9.9 

2306.194 

+  0-625 

+  O.161 

2S14-975 

+  1. 211 

—  0.316 

hi 

14     9.8 

6.214 

.621 

+    •MS 

'4-485 

I.217 

+     .168 

58 

18    H.2 

6.271 

•574 

+    •135 

14-S76 

I-I39 

—    .145 

59 

26    10.3 

6.760 

.580 

—    -360 

15.181 

1. 180 

—    -49' 

60 

30  10.8 

6-443 

•593 

—    ^056 

14-858 

1. 109 

—    -097 

6i 

May        2   12.2 

2306.251 

+  0.702 

+  0.027 

2814.819 

+  0.914 

+  0.137 

62 

4  II. 2 

6.229 

■635 

+    .116 

14.724 

1.022 

+     -124 

63 

8  11.5 

6275 

.68  7 

+    .018 

14-676 

0.950 

+    -244 

64 

10  13.0 

6.479 

•854 

—   ^353 

15.398 

0-771 

—    -299 

65 

12  12. 1 

5960 

.766 

+    -254 

14966 

0.839 

+    •065 

66 

17  11.4 

2306.250 

+  0-74; 

—  0.015 

2814-S67 

+  0.900 

+  0.103 

67 

20  13.3 

6.370 

.950 

—    -340 

15.641 

-739 

—    .510 

68 

24  13.0 

5-995 

.961 

+    -024 

15-152 

•746 

—   .028 

69 

25  12-5 

6.185 

.918 

—    -123 

15-325 

.768 

—    ^223 

70 

28  12.0 

6.293 

.888 

—    .201 

14.823 

.792 

+   -255 

71 

29    12.8 

2306.168 

+  0-969 

-0..57 

2815.217 

+  0.756 

—  0.103 

72 

3>   13-3 

6-137 

1.012 

—    .169 

15-351 

•765 

—   .246 

7.^ 

June       7   no 

S-523 

0.872 

+    -585 

14.927 

.831 

+   .112 

74 

10  II  4 

5-73° 

0.912 

+    -338 

■4-797 

.820 

+   -253 

75 

14  12.3 

6.4S8 

1.027 

—    •535 

15.466 

.786 

-   .382 

76 

17   12.0 

2305.468 

+  1-027 

+  0.4S5 

2814.816 

+  0.792 

+  0.262 

77 

22   11.2 

5990 

1.005 

-   .015 

14-759 

•797 

+    -314 

78 

July        I    1 1 .3 

5.670 

1.056 

+    -254 

M-693 

•325 

+    -352 

79 

3  11-9 

5-19° 

i.o;6 

+    -714 

14.670 

.865 

+    -n-^ 

80 

5   12-5 

5-523 

1-063 

+   -394 

15.126 

•925 

—   .iSi 

81 

9  lo.S 

2305.402 

+  1-072 

+  0.506 

2814.585 

+  0.937 

+  0.348 

82 

12   11.4 

5-597 

1.087 

+    .296 

15.182 

.S76 

—    .188 

83 

17   10.6 

6.003 

1.092 

—    .115 

14.628 

.861 

+    •38 1 

84 

20   11.5 

6  029 

1.083 

—    -13- 

14.416 

0.956 

-r  -498 

8S 

23   12.2 

6.0S5 

1.027 

—    -132 

14-330 

1-073 

+   ^467 

86 

26   II. I 

2306.015 

+  1.091 

—  0.126 

2814.475 

+  0.965 

+  0.430 

NOTES. 

No.  3.  Image  of  (f7)  faint :  not  measured  on  one  of  the  plate?. 

No.  7.  One  plate  rejected :  the  film  -was  found  to  be  injured. 

No.  1 1 .  The  exposure  was  continued  for  eight  minutes,  on  account  of  fog. 

No.  13.  Images  elongated  and  diffused,  but  measurable. 

No.  16.  Instrument  imperfectly  driven. 

No.  17.  The  image  of  {<!)  was  too  faintly  impressed  on  one  plate  to  be  measurable. 
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Concluded  Distances  of  Polaris 


No.  22.  One  of  the  plates  rejected  owing  to  discordant  measures  :   the   cmsc  could  not  be 

discovered. 

No.  23.  Images  of  (ff)  on  two  of  the  plates  were  too  faint  to  be  measured. 

No.  27.  One  of  the  plates  rejected  through  injury  to  the  film. 

No.  32.  Only  three  plates  were  taken. 

No.  34.  Clouds  passing :  exposures  of  variable  length. 

No.  37.  Plates  somewhat  fogged. 

No.  42.  Images  faint  and  ditfused. 

No.  4;.  Images  ill-defined. 

No.  49.  One  of  the  plates  rejected.     The  measures  of  one  of  the  diagonals  were  discordant. 

No.  53.  Images  elongated,  but  measurable. 

No.  60.  One  of  the  plates  rejected  from  injury  to  film. 

No.  66.  Exposure  continued  for  eight  minutes  on  account  of  haze. 

No.  73.  Images  faint,  but  measurable. 

No.  75.  The  image  of  (r?)  faint,  and  not  measurable  on  one  of  the  plates. 

No.  82.  One  of  the  plates  rejected  from  injury  to  film. 

No.  S5.  Images  feeble  and  ditfused. 


TABLE   II. 

Concluded  measures  of  Polaris  from  the  Stars  of 

coiDjmrison  (a)  and  (1>). 


Nafor 
Refor- 
onco. 

nnU<  of 
Exi»osuro 

of  l'I.lt«. 

1887. 

Menaurcd 

Distance  of 

Star  (a)  to 

PolarU. 

Sura  of 
Corrections. 

Concluded 

UiBtanco  of 

Star  (a)  from 

PoUiria. 

Meai^ured 

Distance  of 

Star  (d)  to 

Polaris. 

Suin  of 
CorrootioiiB. 

r.Mi.-iu.u-.i 

I)i.st;UU'e  nf 

St;ir  (,li)  from 
Polaris. 

I 

d.       h. 
.Ian.      31      7.5 

1284.128 

+  o.;86 

1284.914 

1055.800 

+  0-513 

1056,313 

2 

Feb.        I     8.5 

84.214 

•779 

84993 

SS^740 

.522 

56.262 

3 

8     8.7 

84.387 

.619 

85.006 

S5^874 

.411 

6f>-285 

4 

,5     8.1 

84.422 

•550 

84.972 

56.014 

•352 

56366 

5 

.luly      31    1 0.0 

84.762 

.427 

85. 1 89 

55739 

•353 

56.093 

6 

Aug.        I    1 1.4 

1284.752 

+  o-37« 

1285.130 

1055.788 

+  0-327 

1 056. 115 

7 

3  "-7 

84.678 

.582 

85.260 

55494 

•490 

55984 

8 

4  12.2 

84.459 

■47° 

84929 

55^604 

.404 

56.008 

9 

8  1 1.6 

84.822 

•.?63 

85185 

55923 

•314 

56.237 

10 

25   1 2. 1 

84.526 

.498 

85.024 

55-981 

.281 

56.26a 

1 1 

Sei)t.       7    10.8 

1284.587 

+  0.362 

1284.949 

1055964 

+  0.32' 

1056.285 

12 

8   II. 2 

84.340 

■695 

84-935 

55^''04 

-504 

56.108 

13 

12   ii.s 

84-.';S3 

.661 

•«S-:44 

?5^M 

-5.50 

56.208 

'4 

17    12.2 

84.580 

•499 

85.079 

55779 

-.',87 

56.166 

'5 

2  2      9.9 

84.490 

.480 

84.970 

55-7  " 

-421 

56.132 

1 6 

24     9-5 

1284.748 

+  0.474 

12,S5.:22 

1055.S84 

+  0.419 

1056.303 

>7 

28   10.8 

84-7.S7 

•509 

85.266 

55^'''77 

-421 

56.098 

18 

Oct.      10  II. I 

84.482 

•45' 

84933 

559'6 

-Mf' 

56.262 

'9 

II   10.0 

84.428 

•5'7 

84945 

55-757 

.4  28 

56.185 

..'     .,.s 

84  512 

.404 

84  i;i6 

^S'V.- 

•339 

56.271 

from  the  Stars  of  Comparison  (a)  and  (b). 
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No.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 

1887-8. 

Pleasured 

Dist.ance  of 

Star  ('()  Ui 

Polaris. 

Sum  of 
Correctiona. 

Concluded 

Distance  of 

Star  (u)  from 

Polari.s. 

Me.T£ured 

Diatjince  of 

Star  (I)  to 

Polaris, 

Sum  of 
Corrections. 

Concluded 

Distance  of 

Star  (*)  from 

Polaris. 

d.      h. 

„ 

// 

„ 

ti 

// 

21 

87  Oct.  13   ii.i 

1284,534 

+  0.45s 

1284.989 

1055,916 

+  0.328 

1056,244 

22 

14     9.0 

84.694 

.363 

85.057 

55.810 

■324 

56-134 

23 

I.S     9-5 

84.886 

.184 

85.070 

56.010 

.166 

56.176 

24 

17   10.3 

84.794 

.191 

85.185 

55^89! 

.290 

56. 1  Si 

25 

19  10.4 

84.632 

.301 

84.933 

65^93i 

.230 

56.161 

26 

20     9.8 

1284.471 

+  o.5°9 

1284.980 

1055-731 

+  0,414 

1056.145 

27 

21   12.0 

84-635 

•353 

84.988 

65-937 

.228 

56-165 

28 

24  11.3 

84.909 

-3f^9 

85.298 

56-041 

.265 

56-306 

29 

28    8.6 

84.689 

•.187 

85.076 

55-92S 

.335 

56-263 

.!0 

Nov.       I     8.2 

84.872 

.409 

85.281 

56-003 

.357 

56.360 

.^I 

4    9-3 

1284.694 

+  0.252 

1284.946 

1056.049 

+  0,194 

1056.243 

.12 

14     9.6 

84.667 

.407 

85.074 

55-837 

-301 

56.1.^8 

33 

•5     7-9 

84.697 

-384 

85.081 

55-682 

.326 

56.008 

34 

23    9.0 

84.366 

-567 

84.933 

55-856 

.428 

56.284 

35 

29    9-3 

84.406 

•622 

84.928 

56.004 

•379 

56.3S3 

36 

30    8.S 

1284.704 

+  0.304 

1285,008 

1055-099 

+  0.217 

1056,316 

37 

Dec.       s     7-4 

84.690 

.421 

85,111 

56.001 

•3.?8 

56,339 

38 

6    9.1 

84,267 

•7'5 

84,982 

55-573 

-630 

56.203 

39 

15     9.6 

84-585 

.440 

85,025 

56.022 

.301 

56.323 

40 

16     7-5 

84.279 

.688 

84.967 

55-779 

•530 

56309 

41 

17     8.1 

I2S4.642 

+  0.494 

1285.136 

1055-984 

+  0.41 1 

1056.395 

42 

88  Jan.  4     8.2 

84-355 

-564 

84.919 

56,046 

.409 

56.455 

43 

18     9.4 

84,897 

•337 

85.234 

55-957 

•  256 

56.213 

44 

27     7-8 

84.445 

549 

84.994 

55-828 

.409 

56.237 

4.'; 

Feb.        2    10.2 

84-863 

•159 

85,022 

56,017 

.161 

56.178 

46 

6  11.6 

12S5.016 

4-  0,101 

1285.117 

1056.125 

+  0.155 

1056.280 

4? 

.7   12.8 

85.015 

—  ,023 

84,992 

56.107 

.044 

56,151 

48 

Mar.        I   10.7 

84-637 

+    ^394 

85.031 

55.730 

.402 

56.132 

49 

8     8.5 

84-793 

•'79 

84.972 

56.037 

.211 

56.248 

5° 

14     9.1 

84.852 

,211 

S5.063 

56.131 

•257 

56.388 

5' 

16    II.O 

1285.001 

+  0,211 

1285,212 

1055.936 

+  0.241 

1056.177 

62 

21   10.3 

84.675 

■n?. 

85,008 

55.890 

•358 

56.248 

.53 

27  10.2 

84.827 

.249 

86,076 

55.776 

.284 

56.060 

54 

Apr.        3   10.8 

84,639 

,498 

85.137 

55.755 

•453 

56.208 

55 

6  .2.3 

84.677 

,467 

S5.'44 

55.716 

•376 

56-092 

56 

11     9.9 

1284.751 

+  0,393 

1285,144 

1055.747 

+  0.3S0 

1056,127 

57 

14     9.S 

85.006 

■?.^^ 

85389 

55-803 

■371 

56-174 

58 

18     H.2 

84-5  '  2 

,412 

84.924 

55-S32 

.340 

56.172 

59 

26  10.3 

84,979 

.12; 

85,101 

56,017 

.123 

56.140 

60 

30  10.8 

84,729 

.325 

85.054 

55.881 

.263 

56,144 

M 
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Relative  Parallax  of  Polaris  and  Star  (a). 


No.  £orJ 
R«fer- 
enoe. 

nat<..  ..f 

Exposure 

of  Phte. 

1888. 

Pistaucti  of 

Star  (d)  to 

Polaris. 

Sara  of 
Corrections. 

Concluded 
Dist.\uc«  of 
Star  (u)  from 

Pobris. 

ifea^uretl 

Distance  of 

Star(i)  to 

Polaris. 

Slim  of 
Corrections. 

CondndtHl 

Dist.ince  of 

Stir  (0  from 

Polaris, 

d.    h. 

« 

« 

n 

H 

fi 

w 

6i 

Slay        3   13.2 

1284.617 

+  0-459 

1285.076 

1055.890 

+  0.346 

1056.236 

63 

4   II. 2 

84.6S6 

-463 

85-149 

55-776 

•359 

56- '35 

63 

8   11.5 

84.712 

•443 

85-155 

55-778 

.336 

56.114 

64 

10  13.0 

84.959 

-330 

85.289 

55-S42 

.247 

56.089 

65 

12  12.1 

84.302 

.622 

84-924 

55.626 

.4S2 

56.108 

66 

17   11.4 

1284.755 

+  0.458 

1285.213 

1055-795 

+  0.350 

1056.145 

67 

20  13.3 

84.892 

•357 

85.249 

55-947 

.300 

56-247 

68 

24  13.0 

84-574 

.562 

85-J36 

55-7 '5 

•469 

56.1S4 

69 

25  '2-5 

84.605 

.471 

85.076 

55-87" 

.384 

56255 

70 

28    12.0 

84737 

.422 

85-159 

55S22 

•337 

56- '59 

"I 

29   12.8 

1284.730 

-f  0.466 

1285.196 

1055.709 

+  0.391 

1056.100 

72 

31   13-3 

84-557 

-457 

85.014 

55766 

.408 

56-174 

73 

June       7   ii.o 

84.372 

-853 

85-125 

55-531 

.681 

56.212 

74 

10  11.4 

84-255 

•731 

84.986 

55-525 

.588 

56.113 

n 

14  12.3 

84.808 

-265 

85073 

55-887 

•252 

56.139 

76 

17   12.0 

1284.203 

+  0.83J 

1285.035 

'055472 

+  0.713 

1056.185 

77 

22   II. 2 

84-588 

.563 

85-iSi 

55-663 

•475 

56- '38 

78 

July        I    11.3 

84.446 

.712 

85-158 

55-3.SO 

.624 

55-954 

79 

3   '1.9 

84.220 

-956 

85-176 

55-386 

-843 

56.229 

80 

5  12.5 

84.1S8 

•747 

84-9.15 

£5-437 

•697 

56. 1. M 

81 

9  10.8 

1284.264 

+  0.859 

1285.123 

1055.386 

+  0.746 

1056.132 

82 

12   11.4 

84.386 

•725 

85.111 

55-538 

.661 

56.199 

"3 

17  10.6 

84.850 

-515 

85-365 

55-745 

-473 

56.218 

«4 

20  1 1.5 

84-5')i 

•463 

85054 

55-646 

-47' 

56.117 

fij 

23  12.2 

84.656 

-413 

85.069 

55-6'2 

•449 

56.061 

86 

26  II. I 

1384.786 

+  0.469 

•285-255 

1055.824 

+  0.476 

1056.300 

TABLE   III. 

Equations  of  Condition  formed  from  the  concluded  distances  of 

Po/'ins  j'riuii  Sf<(r  (a),  as  gircn  in  T'lli/r  If. 


No. 

l)nt«, 

1887. 

EquaUoni  of  Condition. 

Rusiduala. 

■Ian.     31 

1., 
75 

+  0.1 14   =  3-    —0.591277    —  0.9168  rf/t 

+  0.127 

Kub.       1 

HS 

+    .193    =   3-    —    .5786         —    .9140 

+     049 

8 

8.7 

+    .206    -    X    —    .4894         —    .8949 

+     -043 

15 

8.1 

+     .172    =    .r  —    .3932         -    .8757 

+     .065 

h,]-     11 

10.0 

+     -389    -    '    +     -6475         —     4JO9 

—      f.'J 

Equations  of  Condition :    Polaris  and  Star  (a). 
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No. 

Date, 
1887-8. 

Equationa  of  Condition. 

Residuals. 

d.  h. 

// 

„ 

6 

87  Aug.   I  1 1.4 

+  0.330  =  X    +0.6242 

TT     -0.4154^^ 

+  0.003 

7 

3  i'-7 

+  .460  =   X    +    .613s 

—  •4'27 

—  .128 

8 

4  12.2 

+  .129  =   X   +    .6013 

—  ■4°99 

+  .202 

9 

8  11.6 

+  385  =  X  +  .5530 

—  -3991 

—  .058 

10 

25  12. 1 

+  224  =  J  +  .3195 

—  3525 

+  .103 

II 

Sept.   7  10.8 

+  0.149  =  ^  +0.1234 

—  0.3170 

+  0.141 

12 

8  II. 2 

+  135  =   X   +    .1077 

—  -3143 

+  'Si 

13 

12  11.5 

+  .444  =  X  +  .0449 

—  .3032 

+   139 

'4 

17  12.3 

+  .279  =   X  —    .0337 

-  .2897 

—  003 

'5 

22  9.9 

+  .170  =  J  —  .1102 

—  .2760 

+  .100 

i6 

24  95 

+  0.422  =  X   —  0.14H 

-0.2705 

—  0155 

'7 

28  10.8 

+  .466  =  X  —    .2031 

—  -2595 

—  .204 

i8 

Oct.  10  II. I 

+  .133  =  X  —    .3809 

-  .2266 

+  .113 

19 

II  lO.O 

+  .145  =  X  -    .3944 

—  .2240 

+  .loo 

20 

13   9.8 

+  .116  =  a;  —  .4083 

—  .2212 

+  .I2S 

21 

13  n.i 

+  0.189  =  X   —0.4229 

—  0.2184 

+  0054 

23 

14  9.0 

+  .257  =  X  —    .4357 

—  -2157 

—  .016 

23 

15  9-5 

+  .270  =  X  —    .4496 

—  .2131 

—  .030 

24 

J7  '0.3 

+  .385  =  X  —   .4770 

—  .2075 

-  .148 

25 

19  10.4 

+  .133  =  ■!■  —  -5034 

—  .2021 

+   .102 

26 

20  9.8 

+  0.180  =  X   —0.5158 

-0.1993 

+  0-054 

27 

21  12.0 

+  .1S8  =    X  —    .5300 

—  .1966 

+  -045 

28 

24  II. 3 

+  .498  =   X  —    .5669 

-  .1883 

—  .269 

29 

28  8.6 

+  .276  =  X  —    .6131 

—  -1774 

—  .050 

30 

Not.   1  8.2 

+  .481  =  X  —    .6574 

—  .1667 

-  -259 

3> 

4  9-3 

+  0.146  =  X   —0.6895 

—  0.1584 

+  0.073 

32 

14  9.6 

+  .274  =  X  —  .779S 

—  .1310 

—  .063 

33 

'S  7-9 

+  .281  =  X  —  .7871 

—  .1284 

—  .071 

34 

23  9.0 

+  'iS   =  X  —     8406 

—  .1064 

+  -073 

35 

29  9-3 

+  .128  =  X  —  .8698 

—  .0899 

+  -075 

36 

30  8.S 

+  0.208  =  X   — 0.8736 

-  0.0S73 

—  0.006 

37 

Deo.   s  7.4 

+  .311  =  X  —  .8890 

—  -0737 

—  .110 

38 

6  9.1 

+  .182  =  X  —  .8917 

—  .070S 

+  .019 

39 

15  9.6 

+  .225  =  X  —  .8997 

—  .0462 

—  -025 

40 

16  7-5 

+  .167  =  X  —  .8995 

—  -0436 

+  033 

41 

17  8.1 

+  0.336  =  X   —0.8985 

—  0.0408 

—  0.136 

42 

88  Jan.   4  8.2 

+  .119  =  X  —    .8435 

+  .0092 

+  -085 

43 

i8  9.4 

+  .434  =  X  —  .7315 

+  -0477 

—  .222 

44 

27  7.8 

+  .194  =  X  —    .6337 

+  .0721 

+  .026 

45 

Feb.   2  10.2 

+  .222  =    X    —     .5685 

+  .0SS8 

+  .005 

84 


Equations  of  Condition:   Polaris  and  Star  (a). 


N 

1888. 

Etiujitioii-s  of  Cuuditi 

i 

Hcj^iilu:il-. 

d.|qh. 

It 

-»'•• 

Feb.        6  116 

+  0.317     =     X    —0.5170  77 

+  0.0999  ''a' 

—  0.089 

j: 

17    128 

+      .192     =     J-    —     .3648 

+    130' 

+      050 

-r 

Mnr.       1    10.7 

+      .331     =     J-    —      .1705 

+   '654 

+     .026 

4"; 

S     8.5 

+      .172     =     J-    —      .0621 

+  .1844 

+      094 

5° 

14     yi 

+      .263     =     J-     +      .0333 

+  .3009 

+     on 

51 

iC  1 1.0 

+  0.412    =   X-  +0.0663 

+  0.2065 

—  0. 1 36 

5^ 

21    10.3 

+    .208    ^   X    +    .1442 

+    .2201 

+    -074 

2;    10..1 

+  .276  -  J  +  .2367 

+  -2366 

+    -014 

54 

Apr.       3   10.8 

+    -337   =  •'•  +   -.142' 

+    -2557 

—     039 

55 

6   12.3 

+   .344   =  X  +    -3866 

+    .2643 

—     043 

:■:(> 

n     9.9 

+  0.344   =  ^  +0-45S4 

+  0.2776 

—  0.036 

57 

14     9.8 

+    -589  =  •»•  +    ■49*'o 

+     2858 

-    .278 

58 

18    II. 2 

■i-    .124   =   a-   +    .5490 

+    .2970 

+     191 

59 

26  10.3 

+    .301    =    X    +    .6446 

+    -S'S? 

+    .022 

do 

30  10.8 

+    .254    =   X   +    .6885 

+    -3297 

+    .072 

61 

May       3   12.2 

+  0.276   =   X   +0.7099 

+  o-33.';4 

+  0.051 

6z 

4  II.J 

+    -349   =   1-   +     7294 

+    -3408 

—    .020 

^3 

8  li.s 

+    -355   =   X  +    .7668 

+    -3516 

—     023 

64 

10  13.0 

+    .489    =    X    +    .7845 

+    -3574 

—    .15ft 

6S 

12   12.1 

+    .124    =   X   +    .8008 

+    .3f'=S 

+    .211 

66 

17   11,4 

+  0.413    =    X   +0.8374 

+  0.3763 

—  0.076 

67 

20  133 

+    .449    =    X    +    .8569 

+     3848 

—    .110 

68 

24  13.0 

+     336    =   X    +    .871)0 

+     3958 

+    -005 

69 

25  >i-5 

+    .276   =   X   +    .8839 

+     39^4 

+  -ofi.-; 

;o 

28  12.0 

+    ■3?9   =    -^  +    ■90>o 

+    .4066 

-    -oi? 

7' 

29  12.8 

+  0.396   =   X   +0.9047 

+  0.4094 

—  °  054 

72 

3'   13-3 

+    .214   =    X   +    .9085 

+    •4'49 

+      ■-■9 

7.1 

June      7   ii.o 

+    .325    =   X   +    .9247 

+     4338 

+    .oiH 

74 

10   1 1.4 

+    .186   =   X  +    .92H3 

+    -442' 

+  •'.■;7 

75 

'4   12-5 

+    .273    =    X    +    .9388 

+    -4532 

+    071 

76 

17    13.0 

+  0.23s    =    -r   +  0.9266 

+  0.4614 

+  0.109 

77 

22    11.3. 

+    -35'    =   X   +    .9177 

+    -475° 

—  .008 

7« 

.Inly       I    1 1.3 

+    -3.^8   -   X  +    .88i3 

+    .4996 

—  .019 

79 

3   'ly 

+    .376   -   X  +    .8753 

+    -505' 

—    038 

Ko 

S   '3-5 

+     135    '^   X  +    .8643 

+    ■5»07 

+     .203 

Hi    ■ 

9   10.8 

+  0.323   «=   X   +  0.8400 

+  0521S 

+  0.012 

H2 

12    11.4 

+    .311    =   X  +    .8186 

+    -5297 

+      023 

H3 

17   10.6 

+    .565    -   X   +    .7793 

+    •S434 

-     .236 

H4 

30  11.5 

+    .254   -   X  +    .7533 

+    -.IS"  6 

+      .073 

>*5 

23   12.2 

+    .269   -•   X   +    .7336 

+    -5599 

+      055 

h6 

2^     III 

+  04C.S,    -    X    +c  6(139 

+  0  5f.Ki 

—  0  133 

Equations  of  Condition :    Polaris  and  Star  (b). 


85 


Treating-    these    equations    in    the    usual    method,    the    following    normal 
equations  result : — 

+  34.094=  +  86.0000  a;  +    3.6042  ^//x+    7.39267: 
+    1.888=4-   3.6042      +11.6258       +13.2181 
+   4.899=+    7.3926     +13.2181       +37.1257 
whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  vaz. — 

.r  =   +0.274 
dfjL  =    —0.018 
■77  =    +0.0837. 
It  further  appears  that  the  jJrobable  error   of  one  complete  measure  of 
distance   is    +o".i09,  and  that  the   probable  error  of  the  determination   of 
ir  is  +o".0232. 


TABLE   IV. 

Equations  of  Condition  formed  from  the  concluded  distances  of 
Polaris  from  Star  (b),  as  given  in  Table  II. 


So. 

lints. 

1887.            ' 

Equ:itions  of  Condit 

on. 

Residuals. 

d.    h. 

/- 

„ 

I 

Jan. 

.^i     7-5 

+  0.313     =     X     +0.8037    TT 

—  0.9168  d  fJL 

—  0.044 

2 

Feb. 

I     8.5 

+    .262   =   a-  + 

7985 

—     9140 

+     -007 

3 

8     8.7 

+     285    =   X   + 

7369 

—     8949 

—     .020 

4 

15     81 

+    .366    =    X   + 

6671 

-    -8757 

—    .107 

5 

July 

3'    '°° 

+    .093   =   J  — 

8509 

-     4209 

+     -04!^ 

6 

Aug. 

1    11.4 

+  0.115    =  X  —0 

8372 

—  0.4154 

+  0.026 

7 

3  "-7 

—    .016    =    X   — 

8304 

—    ■4"7 

+    -155 

8 

4  12.2 

+    .008    =    X   — 

8228 

—    •4°99 

+     134 

9 

8  11.6 

+    -237   =  X  - 

7912 

-  -sgQ' 

—     093 

10 

25  12. 1 

+    .262    =    X   — 

6216 

—  -3525 

—    .106 

II 

Sept. 

7  10.8 

+  0.285    =   X  —  0 

4505 

—  0.3170 

—  0.114 

12 

8   II. 2 

+     .108    =    X  — 

4364 

-    ■3>42 

+    .064 

13 

12   II. 5 

+    .208    =    X   — 

3791 

—    -3032 

—    -032 

14 

17   12.2 

+    .,66  =  X  — 

3051 

-   .1897 

+    .016 

■5 

22     9.9 

+     .133    =    X  — 

2307 

—   .2760 

+    -036 

16 

24    95 

+  0.303    =   X  —  0 

2001 

—  0.2705 

-0133 

17 

28  lo.S 

+     .098    =    X   — 

'37° 

—    -2595 

+    -097 

18 

Oct. 

10    HI 

+    .262    =    X    + 

0529 

—   .2266 

—    -052 

'9 

II     lO.O 

+    .185    =    X    + 

0681 

—    .2240 

+    .026 

20 

12      9.8 

+    .271     =    X    + 

0S38 

—   .2212 

—    .058 
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N>.. 

1887-8. 

Equ-itioiis  of  Condition. 

Rcsidu;Us. 

d.  h. 

., 

w 

21 

S7  0ct.  13  I  I.I 

+  0.244  =  ^  +0.1002  r 

—  0.3184  <*/* 

—  0.030 

2  2 

14  9.0 

+  .134  =  X  +  .1148 

—  -2157 

+  .oSi 

23 

■5  9-5 

+  .176  =  X  +  .1308 

—  .2131 

+  039 

34 

17  10.3 

+  .181  =  X  +  .1629 

-  -2075 

+  .036 

=5 

19  104 

+  .161  =  X  +  .1937 

—  .2021 

+  059 

26 

20  9.8 

+  0.14s  =  X  +  0.2086 

—  0.1993 

+  0.076 

-'7 

21  13.0 

+  165  =  X  +  .2357 

—  .1966 

+  .058 

28 

24  "3 

+  .306  =  X  +  .2709 

-  .1883 

—  .080 

29 

28  8.6 

+  .263  =  X  +  .3291 

—  1774 

—  -032 

30 

Nov.  I     8.3 

+  .360  =  X  +  .3871 

—  .1667 

-  -125 

31 

4  93 

+  0.243  =  X  +0.4304 

-0.1584 

—  0.004 

32 

14  9.6 

+  .138  =  X  +  .5631 

—  1310 

+  .III 

33 

»S  7-9 

+  .008  =  X  +  .5746 

—  .1284 

+  -241 

34 

23  90 

+  .284  =  X  +  .6676 

—  .1064 

-  027 

35 

29  9.3 

+  383  =  -r  +  .7283 

—  .0899 

—   ,121 

36 

30  8.5 

+  0.316  =  X  +0.7374 

—  0.0873 

—  0.053 

37 

Dec.   5  7.4 

+  -339  =  *  +  -7803 

—  -0737 

—  073 

38 

6  9.1 

+  .203  =  X  +  .7890 

—  .0708 

+  .064 

39 

IS  9-6 

+  323  =  X  +   .8494 

—  .0462 

-  .053 

40 

16  7-5 

+  .309  =  X  +  .8543 

—  0436 

-  .038 

4' 

17  8.1 

+  0.39s  =  X   +0.8596 

—  0.0408 

—  0.123 

42 

S8  Jan.  4  8.2 

+  -455  =  X  +    .9051 

+  .0092 

—  .180 

43 

18  9.4 

+  .213  =  X  +  .8780 

+  0477 

+  .061 

44 

27  7.8 

+  •*37  =  X   ■{■    .8325 

+  0721 

+  033 

45 

Feb.   3  10.2 

+  .178  =  X  +  .7896 

+  .0SS8 

+  .089 

46 

6  1 1.6 

+  0.280  =  X   +0.7473 

+  0.0999 

—  0.017 

47 

17  12.8 

+  .151  =  X  +  .6454 

+  .1301 

+  -105 

48 

Mar.   1  10.7 

+  132  =  J-  +  4864 

+  •■f>54 

+  .III 

49 

8  8.5 

+  .248  =  X  +  .3907 

+  1844 

—  013 

50 

14  y.i 

+  .388  =  X  +  .3023 

+  .2009 

—  .160 

51 

16  II.O 

+  0.177  =  X  +0.2711 

+  0:065 

+  0.048 

52 

31  10.3 

+  .248  =  X  +  .1950 

+  .2201 

—  .029 

53 

27  10.2 

-(-  .060  =  X  +  .1017 

+  .2366 

+  152 

54 

Apr.   3  10.8 

+  .208  =  X  —  .0094 

+  -2557 

—  oos 

55 

6  13.3 

+  .093  -  X  -  .0579 

+  2643 

+  107 

56 

II  9.9 

+  0.127  =   X  —0.1349 

+  0.2776 

+  0.067 

57 

14  9.8 

+  .174  =.  X  —  .1816 

+  .2858 

+  .016 

5« 

18  11.2 

+  .172  =  X  -  .3443 

+  2970 

+  •o'3 

59 

a6  10.3 

+  .140  =  X  —  .3631 

+  3 '87 

+  .036 

60 

;)0  lo.H 

+  '44  =  •<•  —  4^0'' 

+  3 '97 

+  .027 

Equations  of  Condition :   Polaris  and  Star  (b). 
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No. 

Dat... 

18^8. 

Equations  of  Condition. 

Reiiduali. 

d,   h. 

// 

t> 

6i 

May   2  12.2 

+  0.236  =  X   —0.449;  ~ 

+  0.3354  d/A 

—  0.067 

62 

4  11.2 

+  135  =  ^  —  •4764 

+  -3408 

+  -032 

63 

8  I. .5 

+  -"4  =  -f  -  -5=99 

+  -3516 

+  -049 

64 

10  130 

+  .089  =  X  —    .5563 

+  -3574 

+  -071 

65 

12  12. 1 

+  .108  =  X  —    .5S10 

+  .3628 

+  .05. 

66 

17  11.4 

+  0.14s  =  X   — 0.6402 

+  0.3762 

+  0.009 

67 

20  13-3 

+  -247  =  J-  —  .6747 

+  .3848 

—  -093 

68 

24  13.0 

+  .184  =  z  —   .7166 

+  -3958 

—  -036 

69 

25  "-5 

+  -255  =  a-  —  .7264 

+  -3984 

—  .108 

70 

28  12.0 

+  -159  =  I  —    -7642 

+  .4066 

—  .014 

71 

29  12.8 

+  0.100  =  X   —0.7734 

+  0.4094 

+  0.044 

72 

3>  133 

+  -174  =  X  —    .7826 

+  .4149 

—  031 

73 

June   7  ii.o 

+  .212  =  X  —    .8.^66 

+  +338 

—  •074 

74 

10  11.4 

+  .113  =  jr  —  .8570 

+  .4421 

+  024 

75 

U  12-3 

+  .139  =  X  —   .8S04 

+  4532 

—  .004 

76 

17  12.0 

+  0.185  =  ^  —  0-8953 

+  0.4614 

—  0.051 

77 

22  11.2 

+  .138  =  X  —    .9149 

+  -475° 

—  -005 

78 

July   I  1 1.3 

—  .046  =  X  —    .9344 

+  4996 

+  -177 

79 

3  "'-g 

+  .229  =  X  —    .9356 

+  -5051 

—  .098 

80 

5  12-5 

+  .134  =  X  —    .9360 

+  -d'o? 

-  .003 

81 

9  10.8 

+  0.132  =  X   —0.9337 

+  0.5215 

—  O.OOI 

82 

12  1 1.4 

+  .199  =  ?  —  .9290 

+  -5297 

—  .068 

83 

17  10.6 

+  .218  =  X  —    .9164 

+  -5434 

—  -085 

84 

20  11.5 

+  .117  =  X  —  .9053 

+  -5516 

+  .016 

85 

23  12.2 

+  .061  =  X  —   .8919 

+  5599 

+  -074 

86 

26  I  I.I 

+  0.300  =  X   —0.8768 

+  0.5681 

—  0.164 

Treating  these    equations    in   the   usual    method,    the   following   normal 
equations  result : — 

+  16.921  =  +86.ocoo,r  +    3.6042  r//i—  9.005417 
—   0.093=  +    3-'5o43      +11.6258       —10.3180 
+    0.872=  —    9.0054      —10.3180       +34.5320 
whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

X  =  +  0.205 
dn  —  — 0.OC23 
It  =  +0.0780. 
It  forther  appears  that  the  probable   error  of  one  complete   measure  of 
distance  is  +o".o84,  and  that  the  probable  error  of  :r  is  +o".oi69. 


PARALLAX  OF  POLARIS  RELATIVELY  TO  STARS  (C)   ANI)  (D). 


TABLE  V. 

Concluded  measures  of  Polaris  frovi  the  Stars  of 
comj^arison  (c)  and  (d). 


.\n.  for 
enoo. 

Tnto  of 
Exp<»aure 
of  Phite. 

1887. 

Moasored 

Distance  of 

Star  (r)  to 

Polaris. 

Sum  of 
Correc- 

tioDB. 

Concluded 

Distjuice  of 

Star  (r)  from 

PoLaris. 

Atenaured 

Distince  of 

St,ir  00  to 

Polaris. 

^Sum  of 
Correc- 
tions. 

Concluded 

DistJince  of 

St.-u:  (rf)  from 

Pol.-u-is. 

d.      h. 

// 

// 

„ 

/I 

„ 

„ 

I 

Jan.      31     7.5 

1 181.633 

+  0.401 

1182.034 

1634.014 

+  0.474 

1634-488 

3 

Feb.         I     8.5 

81-503 

•524 

82.027 

33952 

-653 

34-605 

3 

8     8.7 

81.697 

•437 

82.134 

33972 

-540 

34  5" 

+ 

IS     8.1 

81.673 

•384 

82.056 

34.069 

.468 

34-537 

s 

July       31    10.0 

81.806 

•33' 

82.137 

33^848 

-5'4 

34-362 

6 

Aug.        I    II. 4 

1181.587 

+  0.615 

1182.202 

1633.563 

+  0.840 

1634.403 

7 

3  "-7 

81.588 

.672 

82.260 

3349' 

.907 

34-398 

8 

4  12.Z 

81.528 

.704 

82.233 

33-3I2 

-956 

34-268 

9 

8  1 1.6 

81.586 

•571 

82.157 

33^430 

-770 

34-300 

10 

25   12. 1 

S>-734 

•5  =  ' 

82255 

33525 

.685 

34-2'0 

II 

Sept.         7    10.8 

1181.571 

+  0.669 

1182.240 

163.3-586 

+  o-9°5 

1634.491 

12 

8   11.2 

81.297 

.784 

82.081 

33^249 

1.071 

34-320 

•3 

12    11.5 

81.625 

•558 

82.183 

.134;2 

0.746 

34-2 18 

'4 

17    12.2 

81.456 

.812 

82.268 

33332 

1.090 

34422 

IS 

22      9.9 

81.772 

•38s 

82.157 

33820 

0.512 

34-.I32 

i6 

24    95 

1181.656 

+  0.658 

I1S2.314 

1633-253 

+  0.904 

1634  157 

«7 

28  10.8 

81.722 

•32s 

82.047 

33964 

-425 

34.^.89 

i8 

Oct.       10  ii.i 

8  ■•793 

•451 

82.244 

33-728 

•594 

34-322 

•9 

II    1 0.0 

81.672 

.481 

82.153 

.33-719 

.642 

34-.l6i 

20 

13      9.8 

81  717 

■5' 7 

82.334 

33-585 

.691 

34276 

21 

13    "    ' 

.  i'Si.735 

+  0.486 

1182.221 

'633-893 

+  0.642 

■634535 

22 

14      9.0 

81.766 

.488 

82.254 

33.668 

•657 

34-325 

23 

'.S     9-5 

81.830 

.469 

82.299 

33-856 

.629 

.14484 

»4 

'7   '0-3 

«>S.1o 

■583 

82.113 

33478 

.780 

.14-258 

JS 

i<)  10.4 

Hi. 402 

/'35 

82.037 

33-676 

•852 

34-52S 

26 

20    9.8 

1181.544 

+  0.619 

1182.163 

'633525 

+  0.735 

1634.260 

27 

21    12.0 

8"  55' 

■56s 

82.116 

33598 

•747 

34-345 

28 

M   I' 3 

81.634 

.402 

82.036 

33-897 

-5  "8 

.14  4' 5 

'9 

28     8.6 

8 1 .905 

.329 

82.234 

33-984 

-4.16 

34420 

.■io 

Nov.         1      8.2 

Si  .,,7 

/)S9 

82  136 

33642 

■y.36 

.I4.57K 

Concluded  distances  of  Polaris,  from  (c)  and  (d).  89^ 


No.  for 
Refer- 
ence. 

Date  of 
Exptisure 
of  Plato. 
1887-8. 

Me-isured 

Distance  of 

Star  (0)  to 

Polaris. 

Sum  of 
Correc- 
tions, 

Conclude.! 

Distance  of 

St;.r  (r)  from 

Polaris, 

.Meii^uieJ 

Distance  of 

Star  (d)  to 

Polaris. 

Sum  of 
Correc- 
tions. 

Concluded 

Distance  of 

Star  (rf)  from 

Polaris. 

d. 

b. 

„ 

1, 

// 

// 

// 

/' 

31 

87  Nov.    4 

9-3 

I181.707 

+  0.521 

1182.228 

1633-787 

-f  0.697 

1634.484 

32 

«4 

9.6 

81.683 

.518 

82.201 

33750 

0.691 

34441 

33 

'5 

7-9 

81.578 

•593 

82.171 

33.672 

0.804 

34476 

34 

23 

9.0 

81.313 

•753 

82.066 

33-402 

I.0I4 

34.416 

35 

29 

9-3 

81.348 

■732 

82.080 

33.344 

0.983 

34-327 

36 

30 

8.5 

1181.573 

+  0.530 

I182.I03 

1633.717 

-|-  0.706 

16344^^ 

37 

Dec.    5 

7-4 

81.446 

.658 

82.104 

33.465 

0.894 

34359 

38 

6 

9.1 

81.366 

•743 

82.109 

33.418 

1.002 

34420 

39 

'5 

9.6 

81.765 

.514 

82.279 

33.748 

0.692 

34440 

40 

16 

7-5 

81.516 

.741 

82,257 

33.484 

1.004 

34.488 

41 

17 

8.1 

I181.654 

+  0.458 

1182,112 

1633.918 

+  0.616 

16.M.534 

42 

88  Jan.     4 

8.3 

81.625 

•498 

82,123 

33-74° 

.670 

34410 

43 

18 

9.4 

81.779 

■330 

82,109 

33-966 

.458 

34.424 

44 

27 

7.8 

81.921 

•34' 

82,262 

33-892 

•465 

34357 

45 

Feb.     2 

10.2 

82.081 

.049 

82.130 

33-255 

.084 

34-339 

46 

6 

1 1.6 

1181.894 

+  0.156 

1182.050 

1634.312 

+  0.235 

1634.547 

47 

17 

12.8 

8 1. 858 

■303 

82.161 

34.034 

.426 

34.460 

48 

Mar.     I 

10.7 

81.632 

.428 

H2.060 

34.112 

.610 

34-722 

49 

8 

8-5 

81.933 

•'54 

82.087 

34-444 

■237 

34.6S1 

50 

14 

9.1 

81.984 

.109 

82.093 

34-415 

■075 

34.490 

51 

16 

1 1.0 

1181.671 

+  0.444 

1182.115 

1634.113 

+  0.625 

1634-738 

52 

21 

10.3 

81.673 

•424 

82.097 

34134 

■603 

34-737 

S3 

27 

10.2 

81.593 

•444 

82.037 

33904 

-580 

344S4 

54 

Apr.     3 

10.8 

81.370 

•570 

81.940 

33.708 

-797 

34-505 

55 

6 

12.3 

81.632 

■484 

82.116 

33813 

•673 

34-486 

56 

II 

99 

1181.686 

+  0.373 

1182.059 

1634.140 

+  0.527 

1634.667 

57 

>4 

9.8 

81.555 

.577 

82.132 

33.751 

•719 

34470 

58 

18 

II. 2 

81.630 

•404 

82.034 

33-860 

•561 

34421 

59 

26 

10.3 

81.S97 

.277 

82.174 

34060 

-387 

34-447 

60 

30 

10.8 

81.720 

.410 

82.130 

33-800 

-569 

34.369 

6i 

May     2 

12.2 

1181.673 

+  0.426 

1182.099 

1633.942 

+  0.433 

1634.375 

62 

4 

II. 2 

81.521 

.465 

81.986 

33-746 

.645 

34.391 

63 

8 

1 1-5 

81.553 

.484 

82.037 

33-704 

-675 

34.379 

64 

10 

13.0 

Si. 753 

..87 

81.940 

34.012 

-324 

34.336 

65 

12 

12.1 

81.754 

.370 

82.124 

33-869 

-520 

34.389 

65 

17 

11.4 

1181.754 

+  0.405 

I1S2.159 

1633.980 

-0.563 

1634-543 

67 

20 

13-3 

82.033 

.099 

82.132 

34-229 

.146 

34.375 

68 

24 

130 

81.834 

.292 

82.126 

34' 13 

.421 

.S4.534 

69 

25 

12-5 

S1.776 

.218 

8 1.994 

34.028 

.320 

34.348 

;o 

28 

12.0 

81.606 

.424 

82.030 

33.S63 

.608 

.'4.471 

N 
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lielative  Parallax  of  Polans  and  Star  (c). 


No.  for 
Refer- 
tnco. 

1>;U0  of 
of  Plate. 

1888. 

Mt-asured 

Distance  of 

Star  (i)  to 

IV'hiris. 

Sum  of 
Correc- 
tions. 

Concluded 

Distance  of 

Star(r)fr,.m 

Polaris. 

Pleasured 

Distjince  of 

Star  (<l)  to 

rol.aris. 

Sum  of 
Correc- 
tions. 

Concluded 

Distance  of 

Star  (rf)  from 

PohuTs. 

d.      h. 

„ 

// 

« 

// 

// 

n 

7' 

May       29   12.8 

1 181.81.? 

+  0.266 

I1S2.079 

1^33-993 

+  0.393 

1634.3S6 

72 

31    1.V3 

81.913 

.212 

82.125 

341 '9 

.326 

34-445 

73 

Juno        7   1 1 .0 

81.678 

.380 

82.058 

33817 

•544 

34-361 

"4 

10  11.4 

81.695 

.436 

82.131 

33827 

.624 

.34451 

75 

14   123 

81.894 

.162 

82.056 

3414s 

.261 

34.406 

76 

17   12.0 

1 181.683 

+  0.434 

IIR2.II7 

''i33-7.19 

+  0.634 

■634-373 

t  t 

22   11.2 

81.648 

•456 

82.104 

33704 

.662 

34-.^66 

78 

July         I   1 1.3 

81.623 

.486 

82.109 

33-885 

.510 

34-.WS 

79 

3  1 1-9 

81.637 

•499 

82.136 

33613 

7.M 

34-347 

80 

5  '2-5 

81.781 

.462 

82.243 

33-585 

.688 

34-273 

81 

9  10.8 

1:81.579 

+  0.489 

I182.06S 

1634.077 

+  0.41S 

1634-495 

82 

:  2  1 1 .4 

81.856 

.284 

82.140 

33.606 

.7,8 

34-324 

83 

17  10.6 

81.592 

•S" 

82.103 

3i^^(> 

•755 

34-281 

84 

20  11.5 

81.597 

•603 

82.200 

.13-5^8 

.889 

34-457 

85 

23  12.2 

81  539 

.641 

82.180 

33-662 

.742 

34404 

SG 

2(t     11. 1 

1 181.530 

4-  0.579 

1182.109 

1634.051 

+  o.35<'> 

1634.407 

TABLE    VI. 

Equatiotis  of  Condition  formed  from  the  coneluded  distances 
of  Polaris  from  Star  (c),  as  given  in  Table  V. 


.\... 

|i:.t... 

\><H7. 

Ktpiationw  of  Conditit 

'U. 

Ii.-»ldlK,l». 

d.    h. 

« 

It 

1 

Jan.     31      7.5 

+  0.034     =    •''    —  0.7880   IT 

—  0.9168  dfi. 

+  0.074 

2 

Ffb.       I     8.5 

+    .027    -   ,r  —    .7986 

—   .91.^0 

+       -079 

3 

8     8.7 

+   .134   =  .r  —    .8644 

—    .8949 

—        031 

4 

■  5     8.1 

+    .056    =   .r  —    .9173 

-    -^7^1 

+         049 

5 

July     31    lo.o 

-f    .137   -  .r  -I-   .7757 

—    .4209 

.040 

6 

Aug.       1    1 1.4 

-f  0.202   =  .r  -f  0.7969 

—  0.4154 

—  0034 

7 

3  11-7 

+    .260   =    r  +    .8065 

—    -4127 

-       .081 

8 

4  122 

4-    .232    '•   .T    +    .8168 

—     4099 

—       .052 

9 

8   116 

+    -157   =   •»•  +    -8541 

—    •399' 

+       -024 

10 

.5    1 J .  I 

+    -255   =  •»•  +    -9690 

—    -3525 

—       .068 

Equations  of  Condition:    Polcms  and  Star  (c).  91 


No. 

Date, 

1887-8. 

Equations  of  Condi 

ion. 

Reaidii.ala. 

d,  h. 

// 

» 

II 

87  Sept.  7  10.8 

+  0.240  =  X    +  1.0033  TT  —  0.3170  r//t 

—  0-053 

12 

8  II. 2 

+  .081  =  X'  +  1.0040 

—  -3142 

+  .106 

•3 

12  ii.s 

+  .183  =  jc  +  1.0035 

—  -3032 

+  .004 

H 

17  12.2 

+  .268  =  X   +0.9963 

-  -2897 

—  .081 

'S 

22  9.9 

+  .157  =  X    +0.9822 

—  .2760 

+  .028 

i6 

24  95 

+  0.314  =  X    +0.9732 

—  0.270s 

—  0.129 

I? 

28  10.8 

+  .047  =  ^  +  .9552 

—  -2595 

+  .137 

i8 

Oct.  10  1 1 . 1 

+  .244  =  X  +    .8720 

—  .2266 

—  .066 

19 

11  1 0.0 

+  .153  =  .r  +  .8636 

—  .2240 

+  -025 

20 

12  9.8 

+  .234  =  X  +    .8587 

—  .2212 

—  .056 

21 

13  II  I 

+  0.221  =  X    +0.8451 

—  0.2184 

—  0.044 

22 

14  9.0 

+  .254  =  .r  +  .8364 

-  -2157 

—  .078 

23 

15  95 

+  .299  =  X  +    .8264 

—  .2131 

—  -123 

24 

17  10.3 

+  .113  =  a;  +  .8061 

—  -2075 

+  .062 

25 

19  10.4 

+  .037  =  X  +    .7851 

—  .2021 

+  -136 

26 

20  9.8 

+  0.163  =  X  +  0.7743 

—  0.1993 

+  0.009 

27 

21  12.0 

+  .116  =  X  +    .7621 

—  .1966 

+  .056 

28 

24  1 1.3 

+  .036  =  X  +   .7278 

-  .1883 

+  ■i.?4 

29 

28  8.6 

+  .234  =  X  +    .6797 

—  -1774 

—  .067 

30 

Nov.   I  8.2 

+  .136  =  .r  +  .6273 

—  .1667 

+  .029 

31 

4  9-3 

+  0.228  =  X   +0.5851 

-0.1584 

—  0.065 

32 

14  9.6 

+  .201  =  X  +    .4356 

—  .1310 

—  -047 

33 

15  7-9 

+  .171  =  X  +    .4211 

—  .1284 

—  .018 

34 

23  9.0 

+  .066  =  X  -^-    .2901 

—  .1064 

+  .079 

35 

29  9-3 

+  .080  =  X  +   .1885 

—  .0899 

+  -059 

36 

30  8.5 

+  0.103  =  X   +0.1748 

—  0.0873 

+  0.036 

37 

Dec.   5  7.4 

+  .104  =  X  +    .0867 

—  -0737 

+  -031 

38 

6  9.1 

+  .109  =  a-  +  .0677 

—  .0708 

+  .025 

39 

15  9.6 

+  .279  =  X  —    .0893 

—  .0462 

-  -155 

40 

16  7-5 

+  .257  =  X  —    .1052 

—  -0436 

—  -US 

41 

17  8.1 

+  0.112  =  X   — 0.1231 

—  0.0408 

+  0.01 1 

42 

88  Jan.  4  8.2 

+  .123  =  X  —   .4072 

+  .0092 

—  .016 

43 

18  9.4 

+  .log  =  a;  —  .6292 

+  -0477 

—  .015 

44 

27  7.8 

+  .262  =  X  —    .7413 

+  -0721 

—  -175 

45 

Feb.   2  10.2 

+  .130  =  X  —    .8072 

+  .0888 

—  .046 

46 

6  11.6 

+  0.050  =  X   —0.8457 

+  0.0999 

+  0.032 

47 

17  12.8 

+  .161  =  X  —   .9294 

+  -Moi 

-  .0S4 

48 

Mar.   1  10.7 

+  .060  =  X  —    .9829 

+  .1654 

+  013 

49 

8  8.5 

+  .087  =  X  —    .9915 

+  .1S44 

—  -015 

50 

14  9.1 

+  .093  =  X  —    .9S70 

+  .2009 

—  .021 
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Relative  Parallax  of  Polaris  and  Star  (c). 


1 

18S8. 

1". 

on. 

Rosidu;lls. 

M  .ti.  :'.:.  •  f  tVillliit 

li.      h. 

„ 

/, 

fl 

Mar.     16  ii.o 

-f  0.115  = 

X  —  0.9S29  7r 

+  0.2065  rf/i 

—  0.044 

-  2 

21   10.3 

+   -097   = 

X  —    .9683 

+  .2201 

—     -025 

5.1 

27   102 

+    -037  =- 

X  —    .9410 

+  .2366 

+     -042 

?4 

Apr.       3  10.8 

—   .060  = 

X  —    .8962 

+  -2557 

+     -136 

5  5 

6   12.3 

+    .116  = 

.1-  —  .8728 

+  .2642 

—    -039 

56 

11     9.9 

+  0.059  = 

X  —  0.8300 

+  0.2776 

+  0.020 

57 

14     98 

+    -132   = 

X  —   .8010 

+  -2858 

—     -053 

5  8 

iS   II. 2 

+    -034  = 

X  -    .7584 

+    -297° 

+     -047 

5'; 

26  10.3 

+    •■74  = 

.T    —     .6642 

+    -3187 

—     .087 

f.o 

30  10.8 

+    -130  = 

X  —    .6119 

+    3297 

-     .041 

f.l 

May       2   12.2 

+  0.099  = 

'  —  0-SS37 

+  0-33S4 

—  0.009 

62 

4  1 1.2 

—   .014  = 

X  -   .5568 

+    -3408 

+     -105 

f>.? 

8  11.5 

+   -037  = 

X  —   .4992 

+    ■3h-^(> 

+     -057 

64 

10  13.0 

—   .060  = 

X  —    .4686 

+    -3574 

+    -"Sfi 

6s 

12  12. 1 

+    ."4   = 

X  —   -439' 

+   .3628 

—   .027 

66 

17  11.4 

+  0.159   = 

X  —0.3622 

+  0.3763 

—  0.048 

67 

20  '3-3 

+    -132   = 

J  —   •3'3> 

+   -3848 

—    .029 

c.s 

24  13.0 

+    .126   = 

X  —   .2472 

+    -3958 

—    .020 

f,9 

25   >2S 

—    .006   = 

X  —    .2324 

+    .3984 

+    -"3 

;o 

2S  12.0 

+    -030   = 

X  —    .1664 

+    .4066 

+    .080 

7, 

29  12.8 

+  0.079   = 

X  —0.1493 

+  0.4094 

+  0.032 

71 

31   I3-.1 

+     i^S   = 

X  —   .1321 

+    •4'49 

—     013 

7.1 

Juno      7   II.O 

+    -058  = 

X  —    .0159 

+    -4338 

+     059 

74 

10   II. 4 

+    -M'   = 

X  +  •0351 

+    .4421 

—    .011 

75 

■4   "Z-J 

+    .056   = 

•r   +    .1034 

+    .4?32 

+    -067 

;6 

17   12.0 

+  0.117   = 

^  +o-'S34 

+  0.4614 

+  0.009 

77 

22   II. 2 

+    -104   = 

'  +     2357 

+    ■47.'!0 

+    .026 

78 

July       I    1 1.3 

+    .109  =. 

■r   +   .3S04 

+    •499<' 

+    .028 

79 

3  "-O 

+    -136  - 

X  +    .4119 

+    -505' 

+    .002 

80 

5  '2-5 

+     243   = 

J  +    .4429 

+    -.'^'o? 

—     103 

81 

9  lo.S 

+  0.06S   == 

X   +0.5014 

+  0.5215 

+  0.074 

83 

12  II. 4 

+    .140  = 

^  +    -5450 

+    -5297 

+    .004 

83 

17  10.6 

+    -103   - 

X  +    .6136 

+    -5434 

+    •04,'; 

84 

20  11.3 

+    .200   = 

'  +  •'■|.=;37 

+  -.■;.? 'f' 

—    .050 

85 

23  12,2 

+    .180  - 

r  +  .6917 

+    -5599 

—    .029 

86 

26  ii.i 

4-0.  inr)     ■-- 

.r    +0.7773 

+  056R1 

+  0.04.) 

Equations  of  Condition:    Polaris  and  Star  (d). 
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Treating  these  equations  in  the  usual  method,  the  following'  normal 
equations  result : — 

+  11.236=  +86.ooooa'+    3.6043^/^+    6.447677 
—   0.063=  +   3.6043     +11.6258       —   5.0838 
+    3.073=  +    6.4476    —   5.0838       +41.0127 
whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

X  =  +0.128 
dji  =  —0.0224 

w h  0.0521. 

It  further  appears  that  the  probable  error  of  one  complete  measure  of 
distance  is  +o".o'jc,  and  that  the  probable  error  of  the  determination 
of  TT  is  +o".oii4. 


TABLE    VII. 

Equations  of  Condition  formed  from  the  concluded  distances  of 
Polaris  from  Star  (d),  as  given  in  Table  V. 


No. 

Date, 

1887. 

Equations  of  Condition. 

Residuals. 

d.    h. 

,/ 

// 

I 

Jan. 

31     7-S 

+  0.288    =    X    +0.8173    IT    —0 

9168  dfi 

+  0.092 

2 

Feb. 

I     8.S 

+    .405   =  X   +    .8272        — 

9140 

—    .025 

3 

8    8.7 

+    .312   =  X  +    .8872        — 

8949 

+    -072 

4 

IS    8.1 

+    -337  =  3-  +    .9.139       — 

8757 

+    -051 

5 

July 

31    lO.O 

+    .162   =  X  —    .8085        — 

4209 

+    .020 

6 

Aug. 

I  11.4 

+  0.203  =  ^  —0.8283       —0 

4154 

—  0.024 

7 

3  11-7 

+   .198   ^  X  -   .8371        - 

4127 

—     .022 

8 

4    12.2 

+    .068   =  X  —   .S466        — 

4099 

+     -107 

9 

8  II.6 

+    .000   =  X  —    .8S08        — 

.1991 

+   -17' 

10 

25    12. 1 

+    .010   =   X  — 0.9809        

352s 

+    .148 

II 

Sept. 

7  10.8 

+  0.291   =  X  — 1.0030       — 0 

3>70 

-0-137 

12 

8  11.2 

+     .120    =    X   —  1.0027           — 

3142 

+    -033 

13 

12  II. 5 

+   .018  =  X  —0.9984       — 

.S032 

+    -'.IS 

14 

17  12.2 

+     .222    =    X    —     .9865           — 

2897 

—   .070 

'S 

22    9.9 

+    .132  =  a;  —   .9680       — 

2760 

+   .021 

16 

24    95 

—  0.043  =  X  -0.9587       —0 

270s 

+  0.197 

17 

28  lO.S 

+    .189  =  X  —   .9358       — 

2595 

—   -034 

18 

Oct. 

10  II. 1 

+    .122   =  X  —   .8426       — 

2266 

+    041 

19 

11    lo.o 

+    .16!    =   ,c  —    .8333        — 

2240 

+   .002 

20 

12     9.8 

+    .o;6   =  .-■  -    .8236        — 

2212 

+    .08S 

94 


Relative  Parallax  of  Polaris  and  Star  (d). 


No. 

18^:7-8. 

E.m,-\lionri  of  Couditi 

>n.           , 

Ilcsi^luiil,^ 

d.     h. 

// 

„ 

21 

67  Oct.  13  11. 1 

+  0-335  =  ^  —0.8134  TT 

—  0.J1S4  d fjL 

—  0.170 

23 

14  9.0 

+  125  =  X  —    .8039 

-     2157 

+  .041 

23 

J5  95 

+  .284  =  X  —   .7930 

—  .2131 

—  .iiS 

■>4 

17  10.3 

+  058  =  .r  -  .7713 

—  -2075 

+  .110 

25 

19  10.4 

+  .328  =  X  —   .74S9 

—  .2021 

-  .158 

26 

20  9.8 

+  0.060  =  X  —0.7376 

—  0.199J 

+  O.III 

27 

21  12.0 

+  -MS  =  X  —   .7244 

—  .1966 

+  .028 

28 

24  i'-3 

+  .215  =  X  —  .6883 

-  .18S3 

—  .040 

29 

28  8.6 

+  .220  =  a-  —  .6378 

-  1774 

—  .040 

30 

Nov.   1  8.3 

+  .378  =  X  —    .5830 

—  .1667 

—  '93 

31 

4  9-3 

+  0.2S4  =  X   —  O.S393 

—  0.1584 

—  0.096 

33 

14  9.6 

+  .241  =  X  —   .3856 

—  .1310 

—  .040 

33 

"S  7-9 

+  -276  =  X  —   .3707 

—  .1284 

—  •074 

34 

23  9.0 

+  .216  =  X  —   .237s 

—  .  1 064 

+  .002 

3S 

29  9-3 

+  .127  =.  X  —   .1350 

—  .0899 

+  .096 

36 

30  8.5 

+  0.223  =  .J"  — 0.1182 

—  0.0873 

+  O.OOI 

37 

Dec.   5  7.4 

+  .159  =  I  —  .0325 

—  -0737 

+  ■°73 

38 

6  9.1 

+  .220  =  X   —    .0137 

—  .070S 

+  .016 

39 

15  9.6 

+  .240  =  a-  -f  .1426 

—  .0462 

+  .007 

40 

■6  7S 

+  .288  =  X   +    .1584 

—  0436 

—  -039 

41 

17  8.1 

+  0-334  =  X   +0.1760 

—  0.0408 

—  0.0S4 

42 

88  .Tan.  4  8.2 

+  ■2'0  =  X  +    .4547 

+  .0092 

+  .065 

43 

18  9.4 

+  .224  =  X  +  .6683 

+  -0477 

+  .069 

44 

27  7-8 

+  -'57  ■=  ^  +  -7738 

+  .0721 

+  -'45 

45 

Feb.   2  10.2 

+  .139  =  I  +  .8352 

+  .0888 

+  .168 

46 

6  1 1.6 

+  0.347  =  X   +0.8706 

+  0.0999 

—  0-037 

47 

17  12.8 

+  .260  =  X   +    .9443 

+  .1301 

+  054 

48 

Mar.   I  10.7 

+  .522  ^  X   +    .9856 

+  •■6.54 

—  .205 

49 

8  8.5 

+  .481  =  X  +   .9877 

+  ..844 

-  .165 

50 

14  9.1 

+  .290  =   X  +    .9773 

+  .2009 

+  023 

51 

16  II.O 

+  0.538  =  X   +0.9714 

+  0.2065 

—  0.326 

52 

21  10.3 

+  -537  ^  X  +    .9521 

+  .2201 

—  .328 

53 

27  10.2 

+  .384  =  X  +  .9196 

+  -3366 

+  .020 

54 

Ajir.   3  10.8 

+  .305  '^  X  +    .Rfigo 

+  -2557 

—  .006 

55 

6  12.3 

+  .286  -=  X  +  .8428 

+  .2642 

+  .009 

5^' 

1 1  9.9 

+  0.4^17  -  X   +0.7963 

+  0.2776 

-0.177 

57 

14  9.8 

+  .270  -  X  +  .7651 

+  .2S58 

+  .016 

5  8 

18  II. 2 

+  .221  =  X  +  .7196 

+  .2970 

+  059 

i') 

26  10.3 

+  .247  =  X  +  .6204 

+  -a'S? 

+  .021 

'■J 

■T  10. 8 

+  .)(«)•=  X   -\-    .5660 

+  y-'i: 

+  .094 

Equations  of  Condition :    Polaris  and  Star  (d). 
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No. 

Date. 
1888. 

Equations  of  Cumiition. 

Eesidu.alp. 

d.  h. 

/' 

tt 

6i 

May   2  12.2 

+  0.175  =  T    4-0.^36977 

+  0.3354'?/* 

+  0.084 

62 

4  J1.2 

+  .191  =  X   +    .50S9 

+  -3408 

+  -065 

63 

8  11.5 

+  -179  =  ^  +  -4494 

+  -3516 

+  -070 

64 

10  13.0 

+  .136  =   X  +    .4182 

+  -3574 

+  .110 

65 

12  1 2.1 

+  .189  =   X  +    .3878 

+  .3628 

+  -054 

66 

17  11.4 

+  0-343  =  "   +0-3092 

+  0.3762 

—  0.109 

67 

20  1.^3 

+  -175  =  X  +    .2593 

+  3848 

+  -053 

68 

24  13.0 

+  -334  =  a;  +  -1937 

+  -3958 

—  .114 

69 

25  12-5 

+  .148  =   X  +    .1776 

+  -3984 

+  -074 

70 

28  12.0 

+  .271  =  X   +  .nil 

+  .4066 

—  .060 

71 

29  12.8 

+  0.186  =  X   +0.0939 

+  0.4094 

+  0.023 

72 

3'  133 

+  .225  =  a!  +  .0766 

+  -4149 

—  .017 

73 

June  7  ii.o 

+  .161  =  a:  —  -0397 

+  -4338 

+  -033 

74 

10  II. 4 

-1-  .251  =  X  —    .0905 

+  -4421 

—  .062 

75 

14  12-3 

+  .206  =  X  —    .1583 

+  -4532 

—  -025 

76 

17  12.0 

+  0.173  =  a;  —0.2078 

+  0.4614 

+  0.002 

77 

22  II. 2 

+  .166  =  I  —  .2889 

+  -4750 

.000 

78 

July   I  1 1.3 

+  -195  =  X  —    .4306 

+  -4996 

—  -045 

79 

3  11-9 

+  .147  =  X  —  .4615 

+  -5051 

.000 

80 

5  12.5 

+  -073  =  X  —    .4914 

+  -5107 

+  -071 

81 

9  10.8 

+  0.295  =  X   —0.5480 

+  0.521S 

—  0.158 

82 

12  II. 4 

+  .124  =  I  —  .5899 

+  -5297 

+  .ooS 

83 

17  10.6 

+  .oSi  =  X  —   .6557 

+  -5434 

+  -043 

84 

20  11.5 

+  .257  =  X  —   .6939 

+  -5516 

-  .136 

85 

23  12.2 

+  .204  =  X  —    .7298 

+  -5599 

—  .088 

86 

26  II. I 

+  0.207  =  X   —0.7633 

+  0.5681 

—  0.094 

Treating   these    equations    in    the   usual   method,   the    following    normal 
equations  result : — 

+  19.083=  +86.ooooa;+   3.6042^//^—  4.333377 
+   1.056=  +   3.604a    +11.6258       +10.8332 
+   3.235  =-  4.3332    +10.8332       +40.3528 
whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

X  =  +0.230 
(llj.=  -0.0735 
7r  =   +0.0998. 
It   further  appears  that  the  probable  error  of  one   complete  measure  of 
distance  is  +  o".095,  and  that  the  probable  error  of  the  determination  of  77  is 
+  o"-o  1 75- 
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Collected  Results  for  Parallax  of  Polaris. 


The  collected  results  for  the  Parallax  of  Polaris,  gathered  from  the  preceding 
pages,  are  as  follows  : — 


star's  Name. 

M;ig. 

Re  Li  live 

AnniL-U 

Paniltai. 

rrob,ible 
Krmr  of 
P:iraU.lx. 

Troliiible  Error 
of  one  Com- 
plete Me.isnre 
of  l>isl.-mix'. 

„ 

If 

« 

U.M.+  88  ,  Xo. 

3 

8.2 

+  0.0837 

+  0.0232 

+  0.109 

»    +  88     „ 

9 

8.3 

+  0.0780 

+  0.0169 

±0.084 

..    +88     „ 

4 

6.8 

+  0.0521 

+  0.01 14 

±0.070 

..    +88      „ 

lO 

9.8 

+  0.0998 

±0.0175 

±  0095 

The  difference  of  the  above  parallax,  relatively  to  the  stars  D.-M.  +  iSS", 
Nos.  4  and  10,  is  so  considerable,  and  so  much  greater  than  their  probable 
errors,  that  it  will  be  worth  while  to  enquire,  whether  the  relative  parallaxes 
of  these  two  stars  of  comparison  cannot  be  effectually  determined  from 
independent  measurements.  It  will  be  seen  that  a  similar  remark  a])]ilies  in 
the  case  of  a  Cephei.  This  practical  enquiry  must,  however,  be  deferred  lo 
6ome  early  but  convenient  opi>ortunity. 


II. 

Parallax  of  Stars  of  the  Second  Magnitude,  derived  from 
observations  at  selected  critical  epochs. 

The  time  and  labour  necessarily  expended  on  obtaining  the  foregoing 
results,  although  probably  less  than  would  be  required  by  the  application  of 
the  Heliometer,  are,  nevertheless,  so  considerable,  that  the  thought  naturally 
suggested  itself,  whether  there  might  not  exist  some  possible  modification, 
whereby  the  labour  could  be  cui-tailed,  without  sensibly  impairing  the  accuracy 
of  the  final  determination,  estimated  by  its  applicability  to  cosmical  enquiries. 
Accordingly,  a  selection  was  made  of  those  observations  of  6i  Cygni,  -which 
necessarily  affect  the  computed  amount  of  parallax  in  the  most  sensible  degree. 
Such  observations  are  found  on  or  about  those  nights,  when  the  positions  of 
the  earth  are  such  as  to  produce  the  maximum  difference  of  displacement  of 
the  principal  star  in  the  direction  of  the  star  of  comparison.  Such  positions 
of  the  earth  occur,  for  the  stars  (a  or  b)  in  reference  to  6i  Cygni,  on  or 
about  April  lo  and  October  lo.  Taking,  then,  the  observations  made  during 
the  ten  nights  nearest  to  these  dates,  and  treating  these  twenty  results  after 
the  same  fashion  as  that  adopted  for  the  eighty-nine  observations  of  the 
whole  year,  the  following  results  are  obtained : — 

6ii  Cygni  and  star  (a),  w  =  0.3669  +  0.0364 

612  Cygni    „      „  77=    .40471   -0238 
6I1  Cygni  and  star  (/j),  tt  =    .3929+    .0319 

613  Cygni    „      „  77=    .47131    -0324 

while  for  the  whole  eighty-nine  the  following  values  of  ir  have  been  found 
(P-65):- 

6ij  Cygni  and  star  (a),  it  =  0.4294+0.0162 
61,  Cygni    „      „  7T=    .4250+    .0176 

6I1  Cygni  and  star  (4),  77  =    .4414+   .0223 
6i„  Cygni    „      „  77=    .4508+    .0191 

Hence  then  it  appears  that  the  differential  Parallax,  with  regard  to  the 
stars  of  comparison,  is  virtually  the  same,  whether  determined  from  the  greater 
or  fewer  number  of  observations,  and  herein  lies  the  justification  of  a  curtail- 
ment of  the  process  on  the  lines  suggested.  It  may  further  be  remarked, 
that  while  the  limit  of  error  of  determination  is  about  o".oi5,  from  observations 
made  consecutively  throughout  the  year,  the  limit  of  error,  possibly  incurred 
by  this  contracted  method  does  not  exceed  o".03 ;  an  amount  which  appears  to 
be  sufficiently  small  to  warrant  the  adoption  of  the  results  in  cosmical 
enquiries,  within  the  approximations  at  present  available.  Moreover,  it  is  an 
obvious  advantage  to  have  the  means  of  rapidly  increasing  the  number  of 
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stars  whose  parallax  is  sovirrht ;  the  curtailment  in  question  also  has  practically 
received  the  approval  of  astronomers  of  great  experience. 

This  contracted  method,  however,  is  not  necessarily  restricted  to  operations 
connected  with  the  photographic  method,  hut  it  ajiplies  equally  to  the  Ilelio- 
metric  process,  or  in  fact  to  any  other  micrometrical  practice :  nor  is  it  to  be 
regarded  as  the  same  as  that  so  ably  applied  by  Dr.  Ball  in  his  jiaralhictic 
investigations,  made  at  Dunsink  in  1876-8.  In  the  case  of  the  Dunsink 
investigations,  it  would  appear  that  while  the  number  of  nights  devoted  to  the 
examination  of  a  single  star  is  |x)ssibly  sufficient  to  detect  a  parallax  of  ap- 
proximately a  second  of  arc,  still,  as  a  matter  of  fact,  no  such  large  parallaxes 
were  sifted  out  in  the  process,  and  in  all  probability  no  such  contiguities,  as 
that  implied  by  a  parallax  of  a  second  of  arc,  exist  in  the  sidereal  system : 
hence,  the  meshes  of  such  an  astronomical  sieve  appear  too  coai-se  for  the  object 
intended.  Independently  of  this  coarseness  of  the  astronomical  meshes,  there 
is  the  further  difference  between  the  two  processes,  that  the  photographic 
method  admits  the  employment  of  a  very  much  wider  telescojiic  field  than  is 
the  case  with  an  ordinarj-  telescope,  and  it  is  thus  possible  to  select  stars  of 
comparison  much  more  suitably  situated  for  the  determination  of  parallax, 
than  is  the  case  with  other  telescopes,  armed  with  an  ordinary  micrometer. 
Moreover,  the  stai-s  of  comparison  themselves  may  be  selected  I'roni  a  much 
wider  range  of  magnitudes  than  is  the  case  with  object-glasses  in  general. 

On  the  other  hand,  the  curtailed  method  described  by  Dr.  Gill,  wherein  he 
proposes  to  confine  the  observations  to  a  couj)le  of  nights,  repeated  at  proper 
intervals  during  two  years,  is  more  delicate  than  that  last  described,  and  may, 
on  trial,  prove  sufficiently  so  to  ra])idly  furnish,  on  a  large  scale,  jmrallaxes 
accurate  enough  to  all'ord  an  approximate  notion  of  the  cosmical  distribution 
of  stars. 

The  recent  proposition  to  take  photographs  at  critical  epochs,  and  after 
retaining  them  in  an  undeveloped  state,  lo  re-expose  them  after  intervals  of  six 
months,  seems  to  me  to  bo  well  worth  a  trial,  and  though  attended  by  risk 
and  difficulty,  I  propose  to  try  it  on  a  small  scale. 

Very  recently,  and  while  writing  these  remarks,  the  attention  of  astro- 
nomers has  been  called  to  a  very  remarkable  and  valuable  contributi(m, 
emanating  from  the  observatory  at  Pulkova,  towards  a  practical  improvement 
in  the  method  of  obtaining  stellar  parallaxes  of  an  alMlute  character,  from 
observations  made  on,  the  meridian  at  properly  selected  epochs.  If  tho 
character  of  meridional  observation  be  of  the  highest  order  of  reliability,  then  it 
is  not  too  much  <o  ssiy  that  in  the  case  of  many  stars,  suitably  situated,  every 
year's  observation  of  Il.A.  must  iniplit'itl}-  contain  the  ell'ects  of  j)arallax,  and  in 
most  cases  may  permit  their  determination.  If  this  be  bo,  the  data  for  deriving 
an  ajijiroximate  notion  of  the  arningrment  of  stars  in  sjiace,  already  exist  in  the 
annals  of  our  great  observatories  ;  and  in  any  ca*<e  wo  have  here,  from  the  work 
of  Drs.  Wagner  and  JJclopolsky,  an  indication  of  the  expectations  that  may 
be  derived  from  improvements  in  meridional  instruments  and  meridional 
methods.  Dr.  Helopolsky's  determination  of  the  ai.«"/w^'  ]iariillax  of  61  Cygiii 
as  derived  from  ciglit  years'  consecutive  transit  ol)scrvations  at  I'ulkova  is  o".jO. 


from  Observations  at  Critical  Epochs. 
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Before  proceeding  to  give  the  details  of  this  curtailed  method,  as  applied 
to  a  Cassiopeiae  and  other  stars  of  the  second  magnitude,  it  may  be  well  here 
to  make  a  remark  which  more  properly  belongs  to  page  5  of  the  Introduction. 
It  is  to  the  effect  that  the  average  amount  of  correction  here  required  for  the 
measures  of  distances,  owing  to  variations  in  the  film,  in  the  focal  length  of 
the  mirror,  and  other  causes,  known  and  unknown,  is  (from  a  partial  enquiry) 
o".i6  for  1000",  whereas  in  the  case  of  the  Cape  Heliometer  it  appears  to  be 
o".  10  for  the  same  distance :  a  result  probably  due  to  the  minute,  but  slightly 
inconstant,  variations  of  the  film. 


PABALLAX  OF  a  CASSIOPEIJi 
Deduced y/om   Observations  at  Critical  Epochs. 

The  stars  selected  from  comparison  are — 

D.M.  + 55°,  No.  14a     ...     Magnitude  8.7  ...  Star  a 

D.M.+55°,    „    128     ...             „  9.2  ...  „     b 

Anonymous       ...          ...             „  10.2  ...  „    c 

D.M.  +  55°,  No.  132     ...             „  9.3  ...  „    d 

The  approximate  position-angles  and  distances  of  these  four  stars  are — 


for  star  a     . 

.     p  —    96  30     . . 

.     •«  =  1042 

„       b     . 

=  270  46     . 

.        =    849 

»       c     . 

=    51    14     • 

=    667 

„       d     . 

=  234  44     •• 

=  1113 

The  accompanying  figure  is  a  diagram,  showing  the  relative  positions  of 
these  stars  with  the  form  and  position  of  the  parallactic  ellipse. 
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Parallax  of  a  Cassioj^eiw  derived 


The  parallactic  factors  in  the  equations  of  condition  have  been  computed 
&om  the  expressions — 

O  r 

Star  a  ...  ds  =  i^  [9.94968]  cos  (O —  273  31) 

„     b  ...  (h  =  ^[9.96190]  cos  (O—  98  37) 

„     <>,..  </«=:^  [9.99957]  cos  (0-309     o) 

,,    <7  ...  ^*  =  ii  [9.99998]  cos  (O  — 126  27) 

The  proper  motion  of  a  Cassiopeise,  after  consulting  various  authorities,  has 

been  assumed — 

in  R.A.    +  o'.oo68 
in  DecK  — o".04a 

These  preliminary  facts  will,  with  the  information  already  afforded,  permit 
the  subsequent  tables  to  be  easily  followed. 


TABLE  I. 

Measures  of  the  diagonal  dis(a7}ees  of  Star  (a)  from  Star  (b),  a7id 
of  Star  (c)  from  Star  (d),  for  tlte  determination,  at  the  times 
of  exposure  of  the  correction  to  their  measured  distances  from 
a  Cassiopeice. 


Xo.  for 
Rufor- 

euce. 

Date  of 

ExpoBuro  of 

I'Into. 

1887-8. 

Moaaured 

DiatADce 

of  (n)  to  ((/) 

in  Arc. 

Corroctlonn 
for  Rofrnc- 

tion  aiul 
Aberration. 

Dlfforuncii 

from 
AN^uinod 

Mean. 
1869".60. 

Meawurwl 

DLstnnoD 

of  (0  to  {,!) 

in  Arc. 

C\>rrectiou» 
for  Uofrac- 

tion  and 
Abermtiou. 

l>iiruroiu.o 

fn.iii 
Assuniod 

Moan. 
177i>'.»0. 

■I. 

h. 

» 

» 

ti 

n 

11 

» 

I 

87  Dm.  16 

.iO 

1888.723 

+  0.474 

+  0.303 

1779.441 

+  0.439 

+  0.020 

2 

17 

6.3 

"9-339 

•435 

-   -274 

79.749 

•413 

—    .262 

3 

23 

5-2 

89.190 

.446 

-   .1.16 

79.887 

.4.6 

—    .403 

4 

27 

5-6 

89..';o3 

.426 

—   .429 

79.717 

•403 

—     .220 

S 

88  Jon.     .-? 

5-4 

89.581 

.424 

+    .505 

79>97 

•.VJ2 

+     -3" 

6 

29 

6.9 

18S9.007 

+  0.522 

—  0.029 

'779367 

+  0.469 

+  0.064 

7 

F.'b.     I 

6.1 

88.S4S 

■479 

+    ■•73 

79.478 

■431 

—     .009 

8 

3 

63 

88.271 

■505 

+    -IH 

78.832 

.442 

+     .626 

9 

4 

6.6 

88.732 

•525 

+    .243 

78.909 

.476 

+   -S'S 

10 

.0 

6.7 

89.236 

.582 

-   •318 

79.640 

•530 

-  .270 

1 1 

.Tunc  22 

14.0 

1888.734 

+  0.939 

—  0.173 

'779.1.W 

+  0.679 

+  0.082 

11 

30 

139 

88.369 

.887 

+    •«44 

79.042 

.683 

+  •175 

1.1 

July      3 

'3  4 

88.257 

•934 

+     309 

78.617 

.687 

+  -sgf' 

'4 

5 

'34 

88,852 

•9 '3 

-  -Jfis 

79-52.'; 

.686 

—   -3" 

'5 

9 

■  3.8 

89.067 

•839 

—   .406 

79.383 

.681 

—  .164 

frorix  Ohscrvations  at  Selected  Epochs. 
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No.  for 
Refer- 
ence. 

Date  of 
Expo.sure 
of  Pl.ate. 

1888. 

Measured 

Dist-anL-e 

of  («)  to  (6) 

in  Arc. 

Corrections 
for  Refrac- 
tion and 
Aberration. 

DitFerence 

from 
Assumed 

Mean. 
1889".  60. 

Me:ifiured 

Distance 

of  ((■)  to  (d) 

in  Arc. 

Corrections 
for  Refrac- 
tion and 
Aberration. 

Difference 

from 
AssTimed 

Mean. 
1779".90. 

d.    h. 

tl 

,/ 

// 

// 

„ 

„ 

i6 

Aug.     2   1 2.8 

1888.431 

+  0.792 

+  0.277 

i779-'39 

+  0.676 

+  0.085 

'7 

S  13-2 

88.379 

•74° 

+    -381 

78.728 

.662 

+    -510 

i8 

6  11.8 

8S.514 

.861 

+   .>25 

79.242 

.690 

—    -032 

19 

7  12.7 

88.758 

•77' 

—   .029 

79-083 

.671 

+    .146 

20 

8  12.9 

88.932 

•737 

—   .169 

79-520 

.665 

-    .285 

21 

Dec.    13    6.9 

1888.659 

+  0.436 

+  0.405 

i7;9-"3 

■f  0.415 

+  0.372 

22 

18     7.2 

88.789 

-433 

+  -278 

79.401 

-403 

+    -096 

23 

22     5.8 

89-452 

-43' 

-  -383 

80.017 

.408 

—    -525 

24 

26    6.2 

89.152 

.422 

—  -074 

79.886 

-398 

-    -384 

25 

28     7-2 

88.817 

-433 

+  .250 

79.092 

•403 

+     -405 

NOTES. 

No.  2.     Images  diffused  :  clouda  passing  at  interv-alg. 

No.  4.     One  of  tlie  plates  rejected  on  account  of  discordant  meaiiures. 

No.  7.     The  images  elongated. 

No.  9.     A  plate  rejected  on  account  of  injury  to  film. 

No.  II.  The  exposure  was  continued  for  ten  minutes  on  account  of  haze. 

No.  13.  Clouds  passing:  the  exposures  sometimes  interrupted. 

No.  19.  The  sky  very  variable  from  passing  clouds:  the  images  large  and  diffused. 

No.  21.  A  plate  rejected  owing  to  large  discordant  measures  :  no  cause  could  be  detected. 

No.  25.  Sky  foggy.     Exposure  continued  for  ten  minutes. 


TABLE    II. 

Concluded  measures  of  a  Cassiopeice  from  the  com.parison 
Stars  (a)  and  (b). 


No.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 

1887-8. 

Measured 

Distance  of 

Star  (u)  to 

a  Cassiopeiae. 

Sum  of 
Corrections. 

Concluded 

Distance 

of  Star  (11). 

Me.asured 
Distance  of 
Star  (!.)  to 

a  Cassio- 
peiaj. 

Sura  of 
Corrections. 

Concluded 

Distance 

of  Star  {b). 

I 
2 

3 
4 

5 

d.      h. 

87  Dec.  16     5.0 

17     6-3 
33      S-2 
27     £-6 

88  Jan.     3     5.4 

// 

1042.3 1 1 

42.551 

42.645 

42-770 
42.113 

11 

+  0.431 
+    -085 
+    .169 
—    .004 
+    -507 

n 

1042.742 
42.636 
42.814 
42-775 
42.620 

848.906 
49-318 
49.107 
49413 

48.771 

/; 

+  0.357 
+    -074 
+    ->40 
—    .002 
+    .412 

II 

849-263 
49-392 
49-247 

49-4" 
49- '83 
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or 


So.  f. 
Refer- 
ence. 


Date  jf 

£xpO6\lF0 

of  Plate. 
1888. 


itea.-Jiired 

Distance  of 

Star  (u)  to 

a  Cassiopeiie. 


Sum  of 

Corrections.! 


Concluded 

Distance 

of  Star  (ii). 


Mc:L-;vlrcd 

l>ist;ince  of 

St.ir  (6)  to 

a  C^issio- 

peiie. 


Sum  of 
Corrections. 


ConcJuded 

Distance 

of  Star  (b). 


II 
12 
J3 
14 

IS 

i6 

'7 

i8 

'9 


21 

22 

24 


Jan. 
Feb. 


d.      h. 

29  6.9 

I  6.1 

3  6.3 

4  6.6 
lo  6.7 

June       22  14.0 

30  U-Q 
■lu'y         3  J  3-4 

5  13-4 
9  13.8 


Aug. 


Dec. 


i  12.8 

5  >3-2 

6  ii.g 

7  12-7 

8  12.9 

•3  69 

18  7.2 

22  5.8 

26  6.2 

28  7.2 


J042.505 
42.430 
41.919 

42354 
42.642 

1042.348 
42.047 
41.916 
42.311 
42.367 

1041.967 
42.068 
43.079 
42.197 
42157 

1042.251 

42159 
42.839 
42-452 
42.21 1 


+  0.274 

•363 
.678 
.388 
■143 

+  0-45S 
.658 

•723 
•392 
.271 

+  0.626 
•653 

.446 

.358 

+  0.524 
■452 
.0S7 
.256 

■4.?9 


1042.779 
42793 
42597 
42.642 

42.7S5 

1042.803 

42.705 
42.639 

42.703 
42.638 

1042.593 
42.721 
42.662 
42.643 
42.515 

1042.77s 
42.611 
42.926 
42.708 
43.650 


849.015 

+  0.217 

48.986 

.288 

48.S69 

•542 

49.001 

•.Ui 

49.060 

.109 

849.040 

+  0.313 

49.005 

-475 

49.013 

.526 

49004 

•356 

49.129 

-163 

848.934 

+  0.445 

48958 

.470 

49.049 

.406 

49.041 

-299 

49.204 

•225 

849.132 

+  0-334 

48.974 

-265 

49.262 

•035 

49243 

•099 

49  '57 

■247 

849.2.^ 

49.274 
49.411 

49.342 
49.169 

849-353 

49.480 

49-539 
49.360 
49.292 

S49-379 
49-428 

49-455 
49-340 
49.429 

849.466 
49-239 
49  297 
49.342 

49-404 


TABLE  III. 

Equations  of  Condition  formed  from  the  concluded  distances 
of  a  CassiopeicB  from  Star  (a),  as  given  in  Table  II. 


N'. 

iMt... 
1887- 

8. 

Ki|M.iliiin-...f  CoM.h! 

Tl. 

1              It'-idn.il". 

d. 

b. 

/, 

„ 

I 

87  Dec.  16 

5-0 

+  0.243     =    X    +  0.8656  TT 

—  0.04391* /I 

—  0.010 

2 

>7 

6.3 

+    .i.?6   -   X  +    .8678 

—   .041 1 

+    -094 

3 

23 

5-2 

+    .314    -  X   +   .8756 

—  .0248 

—  .081 

4 

a? 

S-6 

+  -ns  -  *  +  -«7S2 

—    -01. ?8 

—  043 

? 

88  J»n      .! 

.-  t 

+     .120     =     X    +     .8643 

+  .0061 

+  .III 

from,  Observations  of  Selected  Epochs. 
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Date, 
1888. 


Kiiuations  of  Condition. 


6 

7 
8 

9 

10 


12 

13 
•4 
'5 

i6 

17 

i8 

19 

20 

21 
22 
23 
24 

25 


d.  h. 

Jan.  29  6.9 

Feb.   I  6.1 

3  6.3 

4  6.6 
10  6.7 

June  2  2  14.0 
30  >3-9 
3  134 


July 


Aug. 


5  '3-4 
9  13-8 

2  12.8 

5  13-2 

6  11.8 

7  12-7 

8  12.9 

Dec.  13  6.9 

18  7.2 

22  5.8 

26  6.2 

28  7.2 


+  0, 

+ 

+ 

+ 

+ 

+  0 

+ 
+ 

+ 
+ 

+  0. 

+ 
+ 
+ 
+ 

+  0. 

+ 
+ 
+ 
+ 


279  = 

203  = 

097  = 

142  = 

2S5  = 


303 
205 
'.^9 
203 

138 

093 
221 
162 

'43 

,015 

27s 
III 
426 

208 


X  +O.71I2  TT 

X  -\-    .6S34 

X  +  .6636 

^  +  -6533 

X   +  .5883 

X  —  0.9049 

X  —  .9005 

X  —  .8946 

X  —  .8894 

X  —  .8762 

=  X   — 0.7164 


.r  —  .6858 

X  —  .6781 

X  —  .6676 

X  —  .6571 

X  ■{■  0.8596 

X  +  .8710 

X  +  .8752 

X  +  .8754 

X  +  .8736 


+  0 

oriidjx 

+ 

0856 

+ 

0911 

+ 

0939 

+ 

1103 

+  0 

4725 

+ 

4917 

+ 

5026 

+ 

5081 

+ 

5191 

+  0 

5847 

+ 

5929 

+ 

5956 

+ 

5984 

+ 

601 1 

+  0 

9481 

+ 

9618 

+ 

9728 

+ 

9837 

+ 

9S92 

—  0-054 

—  .070 

+   -125 

+  .080 

—  -065 

—  0.140 

—  .042 

+  -023 

—  .041 

+   -024 

+  0.074 

—  -053 

+  .006 
+  -025 

+  -153 

—  0.062 
+  .102 

—  .214 
+  .004 
+  .062 


Treating   these   equations   in    the   usual    method,    the    following    normal 

equations  result : — 
« 
+  4.975    =   +35.00002;+ 10.663a  <?/ii+   4.132411 

+  2.0066=   +10.6632    +    7.7764       +   0.1773 

+  1.3711=   +    4-1334    +   0.1772       +16.0705 

whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

w  =  +0.202 
djx  =  —0.019 
w  =  +  0.0337. 
It   further  appears  that  the  probable  error  of  one  complete  measure   of 
distance  is  +o".09i,  and  that  the  probable  error  of  tt  is  +o".0338. 
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TABLE    IV. 
Equations  of  Condition  formed  frorti  the  measures  of  a  Cassiopcice 


and  Star  (b),  a^  given  in  Tahle  II. 

So. 

Hate. 

1887-8. 

E.}u;itions  uf  Condition. 

Rc,~U>ihK 

d.      h. 

/- 

( 

// 

I 

S~  Dec. 

16     5.0 

-fo.i6j   =   X  —0.87.^817 

—  004.^9 ''M 

—  0.003 

a 

17    6-3 

+    .292   =  X  -    .8778 

—    .0411 

—      '32 

3 

23      5-2 

+    -147    =  X  —    .8943 

—    .0248 

+    -014 

4 

27     S-6 

+    .311    =  X  —    .8995 

—     0138 

—     149 

S 

88  Jan. 

3     5-4 

+    .083   =   X  —    .8983 

+    .0061 

1 

+    .081 

6 

29    6.9 

+  0.132   =  X  —0.7755 

+  0-0775 

+  0.044 

7 

Feb. 

I     6.1 

+    .174   =  X  —    .7506 

+    .0S56 

+    -004 

8 

3     6-3 

+    .311    =  X  —    .7325 

+    .0911 

—     "32 

9 

4    6.6 

+    .242   =   j:  —    .7229 

+     0939 

-    .063 

10 

10    6.7 

+    .069   =  X  —    .6624 

+    .1103 

+    •■■4 

II 

June 

22  l^.o 

+  0.253   =   X  +0.9249 

+  0.4725 

+  0.033 

I  2 

30  139 

+    .380   =   a-   +    .9311 

+    -4917 

—    .09 1 

1.1 

July 

3   134 

+    -439  =  «  +   -9-92 

+    .5026 

—    .>50 

'4 

S  '3-4 

+    .260   =   a;    +    .9266 

+    -5081 

+   -029 

'5 

9  13-8 

+    .192    =   X  +    .9183 

+    ■5>9i 

+   .098 

i6 

Aug. 

2  12.8 

+  0.279   =   X  +0.7844 

+  0.5847 

+  0.013 

>7 

6  '32 

+    .328   =   a-  +    .7579 

+     5929 

—   .036 

i8 

6  11.8 

+    -355   =  *  +    .7492 

+   -5956 

—    .0O3 

19 

7  '2-7 

+    .240   =   0-  +    .7377 

+   •S9S4 

+     052 

20 

8  12.9 

+    .329   =   J-  +    .7296 

+    .6011 

—    -038 

21 

Dec. 

13     6.9 

+  0.366  =  X  —0.8647 

+  0.9481 

—  0.102 

22 

18     7.2 

+    .139   =  X  -    .8837 

+    .9618 

+     -125 

23 

22     5.8 

+    .197    =   X  —    .8935 

+   -9/28 

+    .of)S 

24 

26     6.2 

+    .242    =   X  —    .8993 

+   -9837 

+    -024 

=5 

28     7.2 

+    .304   =   X  —    .9005 

+   .9S92 

—    ■037 

Treating    these    equations   in    the   usual   method,  the   following^   normal 
equations  result : — 

+  5.9210=  +  25.0000  ,r+ 10.6632  r//x—   4.140477 
+  2-9.37.3=  +10.6633    +    7-7764      +   0.0004 
—  0.1093=—  4-1404    +   0.0004       +17.6743 
whence,  by  solution,  are  obtained  the  values  of  tlic  iiukiKiwns,  viz. — 

X  =  +  0. 1 99 
r//x  =  +0.105 
77  =  +0  0403. 
It   furtlirr  apprnrs  Mint  the   ]irotialplo  error  of  one  couqilcto   nieai^nrc   of 
dislaucu  is^  +c".o.S7.  .iml  tlial  the  probable  error  of  ti  is)  ±o".oi9y. 
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TABLE  V. 


Concluded  measures  of  a  CassiopeicB  from  the  comi^arison 
Stars  (c)  and  (d). 


No.  for 
Refer- 
ence. 

Date  of 
Eximsure 
of  Plate.                t 
1887-8. 

Meaexired 
Distance  of 
Jtar  (c)  from    C 

Cassiopeise. 

Sum  of 
!!orrection8. 

Crm  eluded 
Distance  of 
Star  (f)  from 
I  Cassiopeife. 

Pleasured 
Distance  of 
Star  ('0  from 
1  Gassiopeite. 

Sum  of 
Corrections. 

ConclmK-.l 
Distiince  of 
Star  (r/l  from 
aC.T.^iolMi-'K- 

d.     h. 

If 

// 

// 

n 

n 

/' 

I 

87  Dec. 

16     5.0 

667. 3.« 

+  0.170 

667-503 

III2.S50 

+  0.289 

iii3-'.^9 

2 

17     6.3 

7-275 

-OSS 

7 -.5.10 

i3'77 

-095 

J3-272 

3 

23     5-2 

7.206 

.005 

7. 211 

13-176 

.Oil 

13.187 

4 

27     5-6 

7.326 

.067 

7-393 

13.241 

.114 

13-355 

5 

88  Jan. 

3     5-4 

7.162 

.264 

7.426 

12.862 

-44' 

'3-303 

6 

29     6.9 

666.899 

+  0.198 

667.097 

1112.894 

+  0.338 

1 1 13.232 

7 

Feb. 

1    6.1 

7.168 

.161 

7-329 

13.110 

■257 

'3-367 

8 

3    6.3 

6.790 

-403 

7-193 

'2-443 

.671 

i3-"4 

9 

4    6.6 

6.883 

•372 

7-255 

'2-573 

.620 

13-193 

10 

10    6.7 

6-3.^3 

.098 

7-43' 

12.241 

..64 

13-405 

1 1 

June 

22  14.0 

666.996 

+  0.291 

667.287 

1112.S94 

+  0.46S 

1113.362 

12 

30  139 

6.804 

.328 

7-132 

12.8S5 

-529 

13-414 

13 

July 

3   i.M 

6.S0S 

.487 

7-295 

12.564 

.678 

13.242 

14 

S  13-4 

7.226 

•147 

7-373 

13163 

.227 

i3-.^9o 

'5 

9  13-8 

6.946 

-203 

7-'49 

12.8S9 

-319 

13.20S 

i6 

Aug. 

2   12.8 

666.931 

+  0.296 

667.227 

1 112.904 

+  0.466 

'"3-370 

17 

5   13-2 

('■934 

■449 

7383 

12.462 

.721 

'3-183 

i8 

6  1 1.8 

6.951 

•255 

7.206 

12.821 

.40  r 

13.222 

■9 

7  '2.7 

6.830 

•3'7 

7-'47 

12.926 

-501 

13-427 

20 

8  12.9 

7.038 

•'53 

7.191 

13-225 

-225 

13-450 

21 

Dec. 

13     6.9 

666.962 

fo-.^.i3 

667.275 

1112.891 

4-  0-473 

II  13.364 

22 

18     7.2 

7-137 

+    -205 

7-342 

12.937 

+    -293 

'3-2.30 

23 

22     5.8 

7-252 

—   -025 

7,227 

13-274 

—    -095 

13-179 

24 

26    6.2 

7-37° 

+    -023 

7-393 

13.166 

—    -013 

13- 153 

25 

2S        7.2 

6.967 

4-    -319 

;.2S6 

12.S85 

+     484 

'.V.569 
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TABLE   VI. 
Equations  of  Condition  fonned  from  the  concluded  distances  of 


a  Ca 

ssiojyeia  from  Star  (c),  as  given  in  Tahlc 

t: 

N,.. 

r.ite. 

188 --8. 

Equations  of  Condition, 

Beaiduak. 

I 

S7Dec. 

d.    h. 

i6    5.0 

+  0.503    =   T   +0  701 1  ir 

—  0.0439  rf/i 

—  o.igi 

2 

17    6.3 

•330   =   r  +    .7137 

—    .0411 

—    .018 

3 

23    5-2 

.211     =    X    +     .7809 

—    .0248 

+    •103 

4 

27    5-6 

•393   =  X  +    .82 13 

—    .0138 

-    .078 

S 

SS  Jan. 

3     £-4 

.426  =  X  +   .8819 

+    .0061 

—    .109 

f) 

29    6.9 

+  0.097   =  X  +0.9S42 

+  0077s 

+  0.223 

7 

Feb. 

I     6.1 

.329   =   X  +    .982S 

+    .0856 

—    .010 

8 

3     6-3 

.193   =   X  +    .9S04 

+    .0911 

+    .126 

9 

4    6.6 

.255    =  X  +    .978S 

+     0939 

+    .063 

lO 

10    6.7 

.431    =  X   +    .9627 

+    .1103 

—    •lU 

II 

June 

22  14.0 

+  0.287    =   X  —0.8108 

+  0.4725 

—  0.036 

13 

30  J3-9 

.132    =    X  —    .8S51 

+    -4917 

+    .116 

'3 

July 

3  134 

.295    =   X  —    .9087 

+    -5036 

—    .048 

14 

S  >3-4 

•373   =  a-  —    -g^.U 

+    .5081 

—    .128 

'5 

9  '3-8 

.149   -   X  —0.9495 

+  -s'gi 

+    .095 

i6 

Aug. 

2  12.8 

+  0.227    =   X  —  1.0128 

+  0.5847 

+  0.015 

17 

5  '3-2 

.383    =  X  —  1.0095 

+  -sg-jg 

—    .142 

i8 

6  11.8 

.206   =  X  —  1.0077 

+   5956 

+     035 

19 

7   I2-7 

.147    =   X  —  1.0056 

+  •59S4 

+    -095 

20 

8  12.9 

.191    —  X  —  1.0032 

+  .601 1 

+     -051 

21 

Dec. 

13    6.9 

+  0.275   =   X   +0.6758 

+  0.94S1 

+  0.017 

22 

18     7.2 

.342   =  X  +    .7347 

+  .9618 

—    .048 

2.? 

23       S.8 

.227    ■=   X  +    .7784 

+  -9728 

+     .069 

=  4 

26     6.2 

•393    =   X   +    .8190 

+  -9837 

—    -097 

?: 

2S    7.2 

.286    =    T   +    .8,;S3 

+  .'1893 

+     .0.1 

Treating    tlicse    ci^uatious    in    the    usual    method,    the    followiny;    normal 
pqiiations  result : — 

+  7.0880=  +  25.0000  a:  +  1 0.6652  rf/x+   3.ii57''r 
+  2.8748  =  +10.6632    +    7.7764       —    1. 1329 
+  1.5984=+    3.1157    -    1. 1329       +19.9150 
whence,  by  solution,  arc  obtained  the  values  of  the  unknowns,  viz. — 

ft 

X  =  +0.287 
(In  =  —0.019 
TT  =   +  0.0343. 
It   further  ajiiiear.s   that  tiie  lU'obable  error  of  one  comi>lete  mca.«ure   of 
distance  is  +0".  104,  and  that  the  probable  error  of  the  determination  of  tt  is 
+  o".0247. 
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TABLE    VII. 

Equations  of  Condition  fornned  from  the  concluded  distances  of 
a  Cass io2)eice  from  Star  (d),  as  given  in  Table  V. 


No. 

Dalt), 

1887-8. 

Equations  of  Contlit 

on. 

Residuals. 

d.      h. 

„ 

/' 

I 

87  Dec. 

i6    5.0 

+  0.0.^9    =   X  — 0.73161? 

—  0.0439  d  jj. 

+  0.115 

2 

17     6-3 

.172    =  a;  —    .7435 

—    .041 1 

-  .017 

3 

23      S-2 

.087    =  X  —    .8074 

—    .0248 

+  .066 

4 

27      5.6 

.255    =   0-  —    .8451 

—    .0138 

—  .104 

5 

88  Jan. 

3     54 

.203   =  X  —   .9009 

+    .006 1 

—    -054 

6 

29    6.9 

+  0.132   =   X  —0.9838 

+  0-077S 

+  0.015 

7 

Feb. 

I     6.1 

.267  =  X  —   .9804 

+   -0856 

—   .120 

8 

3     6-3 

.014   =   a:  —    .9763 

+   .0911 

+     i.ii 

9 

4    6.6 

.093   =   ar  —    .9739 

+   -0939 

+    -O-SS 

lO 

10    6.7 

.305   =  X  —    .9533 

+    •i'03 

—    -"i? 

II 

June 

22  14.0 

+  0.262   =    a;  +0.S379 

+  0.4725 

—  0.045 

12 

30  139 

.314   =   X  +    .9072 

+    -4917 

—    ■°95 

13 

July 

3  134 

.142   =  X  -\-    .9287 

+    .5026 

+    .078 

'4 

s  134 

.290   =   .r  +    .9421 

+    .5081 

—    .070 

15 

9  13-8 

.108   =  a-   +  0.9654 

+    -5191 

+    •■■3 

i6 

Aug. 

2   12.8 

+  0.270   =   a:  +  i.oin 

+  0.5847 

—  0.046 

'7 

S  13-2 

.083   =  X  +  1.0055 

+    ■59-'9 

+    -MO 

i8 

6  11.8 

.122   =  X  -\-  1.0030 

+    ■595<> 

+     .I0[ 

19 

7  J2.7 

.327   =   ar   +  1.0002 

+    .5984 

—    .104 

20 

8  12.9 

.350   =   X  +  1.9970 

+    .6011 

—     127 

21 

Dec. 

13    6.9 

+  0.264   =  X  — 0.705s 

+  0.9481 

—  0.097 

22 

18     7.2 

.130   =   X  —    .7635 

+    .9618 

+    -036 

23 

22    5.8 

.079   =  X  —    .8048 

+    .9-2S 

+    .oSf, 

24 

26    6.2 

•053   =   X  —    .8429 

+    -9837 

+    .110 

ZS 

28     7.2 

.269    =   X  —    .8608 

+    .9892 

—    .  1 06 

Treating-   these   equations   in    the    usual    methoil,    the    following    normal 
equations  result: — 

+  45300=  +  25.0000  «+ 10.6632  rZju-   3.275677 
+  2.0715  =  +10.6632    +    7.7764      +    1.0536 
+  0.1394=—   3.2756    +    1.0536       +20.4262 
whence,  by  solution,  are  oLtaincd  the  values  of  the  unknowns,  viz. — 

X  —  +0.1 81 

(IjX  =    +0.012 
77  =  +0.0352. 
It  further  appears  that  the  probable  error  of  one  complete  measure   of 
distance  is  +o".i02,  and  that  the, probable  error  of  the  determination  of  n  is 
+  o'.0239. 


lOS       Collected  Results  for  the  Parallax  of  a  CassiopcicB. 


The  collected  results  for  the  parallax  of  a  Cassiopeia;  gathered  from  tho 
preceding  pages,  are  as  follows : — 


star's  Same. 

Mag. 

RfLitivf 
Parallax. 

„    ,    , ,           Prolxiblo  Ernir 
PruUible           ofoneC<™.- 

PanvUa^         *of  I,i.st.,KC. 

D.M.  55\  No.  142 

..     SS°>  No.  128 

Anon 

8.7 

9.2 

10.2 

9-3 

+  0.0337 
+  0.0403 
+  0.0343 
+  0.0352 

+  0.0238 
+  0.0198 
+  0.0247 
+  0.0239 

+  0.091 
±0.087 
±0.104 
+  0.103 

P.M.  55°,  No.  132 

There  is  not,  so  far  as  I  am  aware,  an)'  determination  of  the  parallax  of 
this  star  by  any  other  astronomer.  The  results  here  presented  seem  to  be  in 
aeeordance  with  the  hypothesis  that  the  stars  of  comparison  arc  in  the  same 
groui)  with  each  other  and  the  principal  star,  a  Cassiopeia. 


PARALLAX  OF  jB  CASSLOPEI^ 
Deduced  from    Observations   at   Critical  Ujmchs. 

The  stars  selected  for  the  determination  of  the  relative  parallax  of  /3  Cassio- 
peise  are — 


D.M. 

+  58° 

No.  1, 

. .     Magnitude 

9.3 

. ,     Stai 

a 

D.M. 

+  58° 

No.  10, 

••             )j 

9.1 

...       J, 

b 

D.M 

+  58° 

No.  8, 

•  •             >) 

8.3 

...       „ 

c 

D.M. 

+  58° 

No.  2700,     . 

••             » 

9-2 

. ..               5j 

d. 

proxii 

nate  position-angles 

and  distances  of  these  four  st 

ars 

for  star  («)     ...    7; 

=  299  47     .. 

s  = 

440 

» 

{b)     ... 

=  ^53  30    .. 

= 

1306 

)) 

{c)     ... 

=    27  20    .. 

= 

664 

!) 

{d)     ... 

=  229  56    ... 

= 

1475- 

The  accompanying  figure  is  a  diagram  showing  the  relative  position  of 
these  stars,  with  the  form  and  position  of  the  parallactic  ellipse. 


The  parallactic  factors  in  the  equations  of  condition  have  been  computed 
from  the  expressions — 

o         r 

Star  (a)     ...     (^s  =  .R  [9.90879]  cos  (O  -  59  29) 

„    \h)     ...     <?«  =  i?[9.89878]cos(0-i97     7) 

„     (f)     ...     fZs  =  72  [9.98634]  cos  (0-323     2) 

„    {d)     ...     c?*' =  .S  [9.99999] cos (0-124     i). 

The  proper  motion  of  /3  Cassiopeia?  after  consulting  various  authorities  hag 

been  assumed,  in 

R.A.      +0^0701 

Decl°.    —  o".204. 

These  preliminary  data  will,  with  the  information  already  afforded,  permit 

the  subsequent  tables  to  be  easily  followed. 


110 


Parallax  of  ^  Cassiopeias  derived 
TABLE    I. 


Mcasttre^  of  the  diagonal  distances  of  Star  (a)  from  Star  (b)  and 
of  Star  (c)  from  Star  {d),for  the  determination  at  the  times 
of  exposure  of  the  correction  to  their  measured  distances  from 
/S  Cassiopeice. 


N'o.  for 
Ilofcr- 
enco. 

Date  of 
Exposure 

of  Plato. 
1887-8. 

Measured 

Distance 

of  (u)  to  (6) 

in  Arc 

Correction 
for  Refrac- 
tion and 

Aberraliun. 

I»irtVrenof 

from 
Ajssxuued 

Mean. 

It»5-.li0. 

Monaured 

l)istana3 

of  (.)  t*i  (d) 

in  Arc. 

Correction 
fiT  Refrac- 
tion and 
Aberration. 

Difference 

from 
Assumed 

Mean. 

2102 '.SO. 

d.      b. 

„ 

» 

// 

ti 

// 

„ 

I 

67  Oct.    22  10.3 

1687.872 

+  o-5'7 

+  0.511 

2101.855 

+  0.600 

+  0.345 

2 

24  10.8 

88.505 

.518 

—      '33 

02.464 

•593 

—    -257 

3 

2S    10.2 

88.771 

■Sii 

-  .382 

02.830 

•59' 

—    .621 

4 

Nov.   14     9.8 

88.508 

.488 

—  .096 

02.228 

■553 

+    .019 

S 

■S  lo-S 

87.89s 

0.491 

+   •S'4 

01.506 

•570 

+    -724 

6 

88  Jan.    26     6.7 

1686.297 

+  2274 

+  0.329 

2102.043 

+  0.624 

+  0.133 

7 

28     6.4 

87541 

1.772 

—    -413 

02.565 

.482 

-  -Ul 

8 

Feb.      I      6.9 

86.784 

2.105 

+    .011 

02.368 

.561 

-  .129 

9 

3     6-4 

87.115 

1. 817 

—    .032 

02.275 

•493 

+  ^032 

lO 

4     6.4 

87559 

^^ii 

—    .292 

02.681 

•465 

-  346 

II 

Apr.    II    13.9 

1689.001 

+  0.516 

—  0.617 

2102.734 

+  0.638 

-0.572 

ij 

'4  M-5 

88.247 

•S" 

+    .'32 

01.866 

.644 

+  ^290 

>3 

26   13.2 

88.1 1 1 

•543 

+    .246 

01  746 

.740 

+    •3'4 

M 

May      3   13.2 

88.725 

•555 

—   .380 

02.375 

.697 

-    .272 

■5 

4  13s 

88.247 

■556 

+    .097 

02.153 

•730 

—    083 

i6 

.Vug.     2  13.4 

1688.271 

+  0.625 

+  0.004 

2102.036 

+  0.7.16 

+  0.02S 

17 

3  "3-9 

87-743 

.645 

+    -S'^ 

01.636 

■750 

+    •4'4 

i8 

6129 

87.887 

•633 

+   -380 

01.556 

•74' 

+    -503 

■9 

7  134 

88.160 

.618 

+   .122 

02.106 

•754 

—    .060 

20 

8  12.9 

88.566 

.630 

—   .296 

02.376 

.766 

—     342 

21 

Oct.    19  1 2.1 

1688.059 

+  0.539 

+  0.302 

2101.965 

+  0.624 

+  0.211 

32 

30  11.0 

88.575 

•530 

—   -205 

02.295 

•584 

—    .079 

»3 

Nov.     9    94 

88.544 

•489 

-   ■i.?3 

02.655 

•557 

—    .412 

24 

'3   I0-3 

88.505 

.487 

—   .09  2 

02-5 '3 

•55» 

-    .265 

25 

17  10.6 

88.521 

•49' 

—   .112 

02.201 

.560 

+     039 

NOTKS. 

No.  3.  The  images  of  the  comparison  stars  faint. 

No.  5.  One  <if  the  plates  rejected  :  tlie  measures  being  grossly  discordant. 

No.  9.  Exposure  10  iniuiites:  sky  hazy. 

No.  1 1.  One  of  tlic  plates  not  measurid,  the  film  being  accidentally  injured. 

No.  14.  Clouds  passing  :  the  oxfosurrs  of  uneqiinl  li  ntrth. 

No.  19.  The  sky  very  variable  from  passing'  clouds  :  the  images  largo  and  dilfuscd. 

No.  21.  Tlie  iiiiii(;us  elliptical  from  inadequate  drivinj;. 

No.  23.  One  of  the  |.Iutes  rejected  owing  to  iiccident.il  injury  to  the  film. 


from  Observations  at  Selected  Epochs. 
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TABLE   11. 


Concluded  measures  of  13  Cassiojjeucfrom  the  comparison 
Stars  (a)  and  (b). 


No.  for 
Refer- 
ence. 

Pate  uf 
ExiHtwure 
of  Pl.ate. 

1887-8. 

Measured 
Distance  of 
Star  (u)  from 
P  Cassiopeiai. 

Sum  of 
Corrections. 

Concluded 

Distance  of 

Star  (a). 

Measured 

Distance  of 

Star  (*)  from 

S  Cas3iopeia3. 

Sum  of 
Corrections. 

Concluded 

Distances  of 

Star  (6). 

d.      h. 

« 

// 

n 

„ 

n 

„ 

I 

87  Oct.    22  10.3 

439.801 

+  0.372 

440-173 

1304.882 

+  0.691 

1.105.573 

2 

24  10.8 

40.021 

.204 

40-225 

05.226 

+    -203 

05.429 

3 

25  10.2 

40.108 

•132 

40.240 

05-472 

—     .001 

05-471 

4 

Nov.  14     9.8 

.19-9 'o 

.172 

40.082 

05-384 

+     .221 

05.605 

S 

IS  lo-S 

39.807 

■333 

40.140 

04.680 

+     .692 

05-372 

6 

88  Jan.    26    6.7 

439.728 

+  0.504 

440.232 

1303-370 

+  I-9S9 

■305-329 

t 

28     6.4 

40.102 

-247 

40-349 

04-447 

0.997 

05-444 

8 

Feb.      I     6.9 

39.926 

•391 

40-3  >  7 

03.92S 

1-574 

05-502 

9 

3     6.4 

39-8.,5 

-328 

40.183 

04.051 

1.267 

05-318 

lO 

4    6-4 

39-993 

+    -239 

40.232 

04.261 

0-943 

05.204 

II 

Apr.   II  13.9 

440-SS5 

—  0.183 

440-372 

1305.291 

+  0.002 

1305-293 

12 

14  14-5 

40-575 

+   .008 

40.583 

04.824 

•589 

05-4'3 

13 

26  13.2 

39496 

+    -029 

40-525 

04.488 

.704 

05.193 

14 

May     3   13.2 

40.485 

-    ..46 

40-339 

05.187 

.241 

05.438 

IS 

4  I3-S 

40.519 

—   .022 

40.497 

04.616 

.610 

05.226 

16 

Aug.     2  13.4 

440.601 

-0.177 

440.424 

1304.762 

+  0-713 

1305-475 

•7 

3  13-9 

40.312 

•050 

40.262 

04.511 

1.081 

05-592 

18 

6  12.9 

40.469 

.076 

40393 

04.382 

1. 00 1 

05383 

J9 

7  134 

40.647 

.146 

40.501 

04.519 

0.798 

05-317 

20 

8  12.9 

40-539 

.265 

40.274 

05.022 

0.480 

05.502 

21 

Oct.    19  12. 1 

440.423 

—  0.221 

440.302 

1304-340 

+  1-1^9 

1.305.469 

22 

30   II.O 

40.540 

•405 

40.135 

05.050 

0-565 

05.615 

23 

Nov.     9     9.4 

40  782 

.411 

40-371 

04.987 

.6.5 

05.602 

24 

13  10-3 

40.424 

.402 

40.022 

04-777 

.647 

05-424 

25 

17  10.6 

40.48S 

.409 

40.079 

04.670 

.636 

05.306 
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TABLE   III. 

Eqications  of  Condition  formed  from  the  concluded  distances  of 
/3  CassiojJeicB  from  Star  (a),  as  given  in  Table  11. 


X... 

1887-8. 

E.i'Kitioiii  uf  Contiition. 

Kl'.,i>iM.ll-<. 

d.      h. 

n 

/. 

I 

87  Oct. 

22   10.3 

+  0.173 

=  X  — o.7i737r 

—  0.1939  rf/i 

+  0.006 

2 

24   10.8 

■225 

=     3-    -     .7298 

—    .1884 

—     049 

3 

25   10.2 

.240 

=    a:  —    .73';2 

-    .1856 

—    .065 

4 

Nov. 

14     9.8 

.08] 

=   a-  -    -7956 

—    •1309 

+     .081 

S 

'5  >o-S 

.140 

=  X  —    .7971 

—    .1281 

+     .022 

6 

88  Jan. 

26     6.7 

+  0.233 

=  X  —  0.3121 

+  0.0692 

+  0.027 

7 

28     6.4 

•349 

=  a-  —    .2861 

+   ^0747 

—    .085 

8 

Feb. 

I     6.9 

■3>7 

=   J  —    .3320 

+   •oSs? 

—    .042 

9 

3     6.4 

..83 

=  X  —    .2057 

+    0913 

+     097 

10 

4     (>-t 

■232 

=  X  —    .1920 

+     0939 

+    OS' 

1 1 

Apr. 

II    13.9 

+  0.372 

=   X    +0.6516 

+  0.2781 

+  0.078 

12 

14  145 

■583 

=  J-  +  .6764 

+    .2863 

—    .128 

'3 

26  13.2 

■525 

=  X  +    .7223 

+    •3'92 

—    .061 

'4 

May 

3   13-2 

•339 

=  a-  +  .7887 

+     3384 

+   -','.7 

'5 

4  13s 

•497 

=  a-  +  -7925 

+    •3411 

—   .019 

if. 

Aug. 

2   13-4 

+  0.424 

=   X  +0.2576 

+  0.5874 

—  0.056 

1? 

3  >3-9 

.262 

=     3-     +      .2443 

+     5902 

+    -105 

i8 

6  12.9 

•393 

=     T     +      .2187 

+   ^5984 

—   •031 

19 

7  13-4 

.501 

=   .r  +    .1918 

+    .6011 

-   •MS 

20 

8  12.9 

.274 

^   X   +    .1780 

+    -1038 

+    .oSo 

21 

Oct. 

19  12. 1 

+  0.202 

-   X  — 0.6819 

+  0.8009 

—  0.021 

22 

30  II. 0 

■^3$ 

=  X  -    .7489 

+    •83'o 

+    ^032 

23 

Nov. 

9     9.4 

•37" 

=   X  -    .7865 

+     8584 

—    .211 

24 

13  10-3 

.022 

=   •r  —    -7949 

+    •8f'94 

+     'if' 

35 

17   10.6 

.079 

=   ^  —    -7995 

+    .8804 

+    -078 

Treating  these   equations   in    the    usual   method,   tlic   following'   normal 
equations  result : — 

+  7.I_53     =   +  25.00003;  + 8.3720  r/fi  — 4.09271: 
+  2.467.5=+    8.3720     +6.0450        -0.9371 
+  0.4923=—    4.0927     —0.9371         +8.9803 
whence,  by  solution,  are  obtained  the  followiiii,'-  values  of  the  nul<ni)\\ns,  viz. — 

a;  =  +0.321 
(I  H  =  —0.0047 
77  =  +0  2004. 
It  further  appears   that  the  j)robable  error  of  one  complete  mcnsuro  of 
distance  is  +o".097,  and  that  the  proViable  error  of  ;r  is  +o".0336. 
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TABLE    lY. 

Equations  of  Condition  formed  from  the  concluded  distances  of 
/3  Cassiopeice  and  Star  (b),  as  given  in  Table  II. 


Date. 
1887-8. 


Equations  of  Condition. 


9 

10 

II 

12 

■  3 
14 
15 

16 

17 
18 

19 

20 


22 
23 
24 

25 


87  Oct. 

Nov. 

88  Jan. 
Feb. 


d.    h. 
22   10.3 

24  10.8 

25  10.2 

14  9-8 

15  '0-5 

26  6.7 
28     6.4 

I     6.9 

3  6.4 

4  6.4 

Apr.     II   13.9 

H  14-5 

26  13.2 

May       3   13.2 

4   13-5 

Aug.      2   13.4 

3  13-9 

6  12.9 

7  >3-4 

8  12.9 

Oct.      19  1 2. 1 

30  no 

9  94 
13  '0-3 

17  10.6 


Nov. 


+  0-4/3  = 

•329  = 

371  = 

505  = 

272  -. 

+  0.229   ■ 
■344    ■■ 
.402 
.218    ^ 
.104 

+  0.193 

■313 
.092 
.328 
126 

+  0.373 
.492 
.283 
.217 
.402 

+  0.369 

•5'3 
.502 

■324 

.20') 


X  +  0.7607  7r 

^  +    -7530 

X  +    .74S5 

X  +    .6408 

■c  +  •63.59 


-  0.1939  rf/x 

-  .1884 

-  -1856 

-  -1.509 

-  .1281 


X  — 0.2565  -1-0.0692 

X  —    .2S24  +    -0747 

J-  —    -3337  +    -oSS? 

X  —    -3561  +    .0913 

■f  —    .3705  +    -0939 


X  — 0.7910 
X  —    .7867 

J  —  -7494 
X  —  .71.50 
X  —    .706S 

X  -I-  0.3265 

X  +  .3.588 

•r  +  -3744 
■c   +    .38.58 

■*■   +   -3977 

X  +  0.7766 

■'■  +  .7347 

X  -I-  .6731 

X  +  .6425 

..■  -t-  60S  7 


+  0.2781 
+  .2863 
+  -3192 
+  .3384 
+  ••54"  I 

+  0.5874 
+  .5902 
+  .5984 
+  .6011 
+  .6038 


+  < 

3.8009 

+ 

.8310 

+ 

.8584 

+ 

.8694 

+ 

.SS04 

—  0.068 
+  .075 
+  033 

—  .116 
+  .116 

+  0.043 

—  -075 

—  .140 

+  .041 

+  ■';.=; 

+  o.ooS 

—  .112 
+  -114 

—  -117 
+  .086 

—  0.032 

—  -150 
+  -063 
+  .1.50 

—  .0.53 

+  0.026 

—  .124 

—  .121 

+  .053 
+  .16S 


Treating   t.hese   equations   in  the    usual    method,    the    following    normal 
equations  result : — 

w 

+  7.980      =    +  25.0000  a; +8. 3720^7 JLI  + 3.4496  TT 
+  2.7570=+     8.3720      +6.C45O         +2.0976 
+  2.1621   =    +     3.4496      +2.0976         +8.9015 

whence,  by  solution,  are  obtained  the  following  values  of  the  unknowns,  viz. — 

X  =  +  0.306 
r/  /jL  =  —0.0127 
-  =   +0.1277. 
It  further  appears  that  the  probable  error  of  one  complete  measure  of 
distance  is   +o".ic6,  and  that  the  probable  error  of  tt  is  +o".0374. 


RIB  ALL  JX  0Fi3  CASSIOPELE,  RELdTirELY  TO  STARS  (C)  AND  (D). 


TABLE   V. 

Concluded  measures  of  ^  Cassiopeia;  from  the  comparison 
Stars  (c)  and  (d). 


No.  for 
Refer- 
ence, 

L\iW  ..f 

uf  Plate. 
1887-8. 

Meaalired 
DistAnco  of 
Star  (r)  from 
6  Casaio]ie)i«. 

Sum  of 
Corrections. 

Concluded 

Distance  of 

Star (0. 

Mejusuruil 

Di8t.inco  of 
8t,-ir  (rf)  fn^iu 
J3  CoAsioitoite. 

Sum  of 
Correotions, 

Concluded 

Distance  of 

Star  (it). 

(1.     h. 

„ 

„ 

„ 

„ 

ff 

„ 

I 

87  Oct.  22  10.3 

663.387 

+  0.286 

66^673 

1474.250 

+  0.717 

1474-967 

2 

24  10.8 

63.710 

+     -092 

63.S02 

74-833 

.290 

75-123 

3 

25  I0.2 

<53-7i4 

—    .022 

63.692 

75-023 

.031 

75054 

4 

Nov.  14    9.8 

63529 

+      170 

63.699 

74-481 

.440 

74-921 

5 

>.=;  '0-5 

63479 

+    -394 

63-873 

74-098 

.948 

75046 

6 

SSJan.  26     6.7 

663.508 

+  O..W4 

663.902 

1474.398 

+  0.431 

1474829 

7 

28     6.4 

63.619 

.178 

63-797 

74647 

•'25 

74772 

8 

Feb.     I     6.9 

63.604 

.;6o 

63.864 

74.686 

.220 

74906 

9 

3     6.4 

63571 

-25' 

63.822 

74.696 

.316 

75.012 

10 

4     6.4 

63.921 

.108 

64.029 

75-042 

-05' 

75-093 

II 

Ajir.    II   1.^.9 

663.858 

+  0.028 

663.SS6 

1474974 

+  0.139 

i475-"3 

12 

14  '4-5 

63.618 

•304 

63-922 

74-653 

-3.^9 

74.992 

'3 

26  13.2 

63-435 

•336 

637  7 « 

74-7'9 

.408 

75-127 

14 

M")'     3  i.?-2 

63561 

.142 

63-703 

74-999 

.204 

75  203 

'S 

4  135 

63.501 

.212 

63713 

74738 

•375 

75-1 '3 

i(, 

Aug.     2   13.4 

663.358 

+  0.22s 

663.583 

1474-92" 

+  0.244 

'47S->65 

'7 

3  "3-9 

63-425 

.400 

63825 

74.696 

-633 

75-329 

i8 

6  12.9 

63.387 

•415 

63.802 

74.411 

.682 

75-093 

'9 

7  J. 3-4 

63-274 

■255 

63529 

75.006 

-30S 

75  3 '4 

20 

8  12.9 

63390 

•>S7 

63547 

75253 

-095 

75348 

21 

Oct.    19   12.1 

'663.522 

+  0.071 

663.593 

'474757 

+  0.36s 

'475  >22 

22 

30    II.O 

63.418 

-213 

63-631 

74-79' 

+    .122 

74-913 

23 

Nov.     9     9.4 

63.650 

.105 

63-755 

75.009 

—    .144 

74865 

24 

'3  >o-3 

63.622 

.148 

6.V770 

75.180 

—    .04 » 

75- '.!8 

■IS 

17   106 

63.645 

.24R 

63R93 

74.909 

+    -183 

75092 

Concluded  Parallax  of  (5  Cassiopei(E  from  Star  (c). 
TABLE   VI. 
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Equations  of  Condition  formed  frovi  the  concluded  distances  of 
/3  Cassiopem  from  Star  (c),  as  given  in  Table  V. 


Xo. 

Mate. 
1887-8. 

E<[U.itiMiis  of  Conditi' 

! 

ResidiLols. 

d.     h. 

,, 

,/ 

I 

87  Oct. 

32    lO.J 

+  0-I73 

=    x   —0.3272:7 

—  0.1939  <i/t 

+  0.051 

2 

24    10.8 

.302 

=    X  -    .2948 

—    .18S4 

—    .074 

3 

25    10.2 

.192 

=   X  —    -2792 

—   .1856 

+    -038 

4 

Nov. 

14      9.S 

.199 

=  X  +    .0033 

—    .1309 

+    .067 

S 

15    'O.5 

■373 

=  X   +    .0206 

—   .1281 

—    -103 

6 

SS  Jan. 

26      6.7 

+  0.402 

=   X  +0.91S6 

4-  0.0692 

—  0.016 

7 

28      6.4 

.297 

==  X  +    .9273 

+  ■0747 

+     090 

8 

Feb. 

I       69 

.364 

=  X  +    .9417 

+   .085- 

+     0:5 

9 

3    6-4 

■3^' 

=  X  +    .9469 

+   ■0913 

+    -067 

lO 

4     6-4 

■529 

=  X   +    .9491 

+   ^0939 

—    .140 

n 

Apr. 

II   13.9 

+  0.386 

=    .T    -(-  0.4780 

+  0.2781 

—  0.059 

12 

14  '4-5 

.422 

=   X   +    .4338 

+   .2863 

—    .101 

13 

26  13.2 

.271 

=   X  +    .2499 

+    ■3'92 

+    -035 

M 

Hay 

3  >32 

.203 

=  J  ■+  .1369 

+   -3384 

+   -079 

IS 

4  13s 

■213 

=   X  +    .1203 

+    ■34" 

+     067 

i6 

Aug. 

2   134 

+  0.0S3 

=  J  —0.9651 

+  0.5874 

+  0.054 

17 

3   139 

•32s 

=  X  —   .9681 

+    -5902 

—    .189 

i8 

6  12.9 

.302 

=     .F    -     .9747 

+    ^5984 

-    ..61 

19 

7  13-4 

.029 

=  X  —    .9766 

+    .6011 

+    .1.2 

20 

8   12.9 

.047 

=  X  —    .9780 

+   .6038 

+   ^094 

21 

Oct. 

19  12. 1 

+  0.093 

=   X  —  0.4076 

+  0.8009 

+  0.1 16 

22 

30  II.O 

-13' 

=  ■f  —   2345 

+    -8310 

+     099 

23 

Nov. 

9    9-4 

■25s 

=  X  —    .0683 

+    -8584 

—    -003 

24 

13  10.3 

.270 

=   X  —    .0005 

+    8694 

—   .009 

25 

17  10.6 

■39.1 

=     T    +     .0671 

+    .8804 

—    -125 

Treating   these    equations    in    the    usual    method,   the    following   normal 
equations  result: — 

+  6.576    =  +  25.ooooa;+8.3720f/ju—   o.^Siitt 
+  1.8663=  +    8.3720    +6.0450      —   2.5107 
+  1.2690=—  0.2811    —2.5107       +10.1318 
whence,  by  solution,  are  obtained  the  following  values  of  the  unknowns,  viz. — 

a;  =  +0.266 
(?ix=  —0.0055 
77=  +0.1313. 
It  further  appears  that  the  probable  error  of  one  complete  measure   of 
distance  is  ±o".097,  and  that  the  probable  error  of  77  is  +o".0335. 
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TABLE   VIT. 

Equations  of  Condition  formed  from  the  concluded  distances  of 
P  Cassiopeice  from  Star  (d),  cts  given  in  Table  V. 


N". 

i8sr-8. 

Eqnatinns  of  Conditi 

•n. 

nesiihials. 

d.       h. 

„ 

I 

87  Oct. 

22    10.3 

+  0-367 

=     J    +  0.0318  IT 

—  0.1939 ''A' 

+  O.0S4 

2 

24    10.8 

•523 

=   X  —    .0035 

—    .1884 

—    -077 

3 

25    10.2 

•454 

=     T    —     .0202 

—    -1856 

—    .011 

4 

Nov. 

14      9.8 

•3" 

=  X  —    .3092 

—    •'309 

+    .oSo 

5 

"5  10-5 

.446 

=  X  —    .3260 

—    .laSi 

+    ^046 

(> 

88  .Tan. 

26    6.7 

+  0.229 

=  X  —  0.9S40 

+  0.0692 

+  0.077 

7 

28    6.4 

.172 

=  X  —    .9822 

+    0747 

+    •i.^S 

8 

Fub. 

I     6.9 

.30(5 

=  X  -  .9750 

+    -0857 

+     003 

9 

3     6.4 

.412 

=  X  —    .9697 

+     0913 

—    .102 

10 

4     6.4 

•493 

=  J  —  .9665 

+    0939 

-    ..83 

1  L 

Apr. 

II    13.9 

+  o^5i3 

=  or  — 0.1989 

+  0.2781 

—  0.073 

12 

14  14  5 

•392 

=  X  —    .1478 

+    -2863 

+    .056 

1  \ 

26  13.2 

•527 

=   X  +    .0559 

+     3192 

—    .045 

'4 

May 

3  13  2 

.603 

=  X  +    .1746 

+    -3384 

—    .102 

15 

4  13s 

•5«3 

=   j:  +0.1917 

+    -341' 

—    -009 

16 

Aug. 

2   '34 

+  0.565 

=   X   +  1 .0069 

+  0.5874 

1 

+  o.oSo 

•7 

3  13-9 

.729 

=   X   +  1.0044 

+    -5902 

1        —    -085 

18 

6  12.9 

•493 

=  X   +  0.9956 

+    •5984 

+    •150 

><) 

7  «3-4 

7>4 

=   X   +    .9922 

+    .6011 

-    07. 

20 

8  12.9 

.748 

=  X  +    .9883 

+    .6038 

-    .106 

21 

Oct 

19  12. 1 

+  0.522 

=   X  +0.1210 

+  0.8009 

—  0.004 

22 

30   II.O 

•313 

=  X  —    .0675 

+    •S310 

+    ■■76 

23 

Nov. 

9    94 

.265 

=   X  -    .23S3 

+    •8584 

+     •215 

24 

>3  '0.3 

.538 

=   X  —    .3053 

+    •S('94 

-  .084 

25 

17   10.6 

.492 

=   X  —    -3706 

+    .S804 

-  .048 

Treating   these    ecjuations    in    the    usual    method,    the    following    normal 

equations  result  : — 

+  ii.6jO    =  +  25.0000  a- +8.3  720  (//u—    1.3023W 
+   4.4463=+    8.3720    +6.04,50       +    1-9454 
+    1.1330=-   1.3023    +1.9454       +io^3753 

whence,  by  solution,  are  obtained  the  following  values  of  the  unknowns,  viz. — 

X  =  +  0.456 
i/fjL  =  +0.0531 
■n  -   +0  1565. 
It   further  nppears  that    the   jtrobable   error  of  one  comitlete  nlea^'uro  of 

rli-lai.cf  is  ±r''.ic^i.  ;iiiil  that  the  i.robiible  error  of  tt  1=  4  c".c^6i. 


Concluded  Parallax  of  /3  CassiopeicB. 
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The  coUect-ed  results  for  the  parallax  of  /3  Cassiopeia,  gathered  from  the 
preceding  pages,  are  as  follows : — 


star's  Name. 

Mag. 

Behitive 
Annual 
Parallax. 

Probable 
Error  of 
Parallai. 

Probable  Error 

of  one  Com- 
plete Measure 
of  DisUince. 

D.M.  +  58',  No.  I 
„     +58',  No.  10 
„     +  58',  No  8 
„     +  58°,  No.  2700 

9.2 
9.1 

8-3 
9.2 

+  0.2004 
+  0.1277 
+  0.1313 
+  0.1565 

+  0.0336 
±0-03  74 
±o°335 
+  0.0361 

ir 
+  0.097 
+  0.106 
±0.097 
±0.106 

.There  appears  to  be  an  indication  here  that  /3  Cassiopeiae  and  the  stars  of 
comparison  may  possibly  not  belong  to  the  same  group.  Possibly  also  the 
bright  stars  /3  and  a  are  not  closely  associated.  The  jiai-allax  also  is  in 
accordance  with  the  suggestions  derived  from  the  comparatively  rapid  proper 
motion  of  the  star.  I  cannot  find  that  the  parallax  of  this  star  has  been 
determined  by  any  other  astronomer. 


PABALLAX  OF  y  CASSIOPILE 
Deduced  from   Observations  at  Critical  EjiocJis. 

The  stai-s  selected  for  the  determination  of  the  relative  parallax  of  y  Cassio- 
peise  are — 


Anonymous 

D.M.  +  59°,No.  158 

Anonymous 

D.M.  +  59^No.  137 


Mag.  10.6 
9-4 

„        8.9 


star  (a) 
..     {0) 


The  approximate  position-angles  and  distances  of  these  four  stars  arc — 

c  /  « 

for  star  a     ...     ^)  =  288     6     ...     #=1356 


b     ...         =  108  47     .. 
c     ...        =    19     I      .. 
„        d     ...        =245     5     .. 
The  accompanying  figure  is  a  diagram,  showing  the  relative  position  of 
these  stars,  \\  ith  the  form  and  position  of  the  parallactic  ellipse. 


=  741 
=  464 
=  1221. 


Tlie  parallactic  factors  in  the  equations  of  condition  have  been  computed 
from  the  expressions — . 

o  t 

Star  (a)  ...  r/«  =  7?  [9.92691]  cos (O—  86  6) 
„  {6}  ...d4i  =  Ji  [9.92540]  cos  (O  -  265  23) 
„  (c)  ...  ds  =  li  [9.96688]  cos  (O  - 340  o) 
„    ((/)  ...  ds  =  Ji  [9.99639J  cos(0  - 123  ,52). 

The  proper  motion  of  y  Cassiopeiie,  after  consulting  various  authorities,  has 
Lcen  assumed  in 

K.A.      =  +o".oo6 
Dccl".  =  —  o".025. 
These  preliminarj'  facts  uill,  with  the  iufonnation  already  aflTordcd,  permit 
the  subsequent  tabk-s  to  be  easily  fnlloMed. 


Relatice  Parallax  of  y  Cassiopeice. 
TABLE  I. 
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Measures  of  the  diagonal  distances  of  Star  (a)  from  Star  (b)  a7id 
of  Star  {c)  from  Star  (d),  for  the  determination,  at  the  times 
of  exposure,  of  the  correction  to  the  meas^^red  distances  from 
y  Cassiopeitr. 


Xo,  for 
Ebfor- 
euce. 

Date  of 
Ex^K^sure 
of  Plate. 
1887-8. 

Measured 

Distance 

of  (<i)  to  (b) 

in  Arc. 

Correction 
for  Refrac- 
tion and 
Aberration. 

Difference 
from 

Assumed 
Mean 

20;i7'.S0. 

Measureil 

Dist.ance 

of  (.-)  to  (J) 

in  Arc. 

Correction 
for  Refrac- 
tion and 
Aberration. 

Difference 

from 
Assumed 

Mean 
lo7H''.50. 

d.      h. 

„ 

ft 

It 

It 

" 

It 

I 

87  Aug.  20  ii.i 

2096.240 

+  O-94S 

+  0.II2 

1578.948 

+  0.619 

—  0.067 

2 

24  12.9 

96.160 

■753 

+     -387 

78.696 

-575 

+     -229 

3 

25  12.2 

96.940 

-7S9 

-     .429 

79-445 

-58S 

—    -533 

4 

31  12.6 

96.295 

.740 

+     -265 

78.761 

-567 

+    -172 

5 

Sept.    6  13. 1 

96.982 

.711 

—    -393 

79-375 

-549 

—    -424 

6 

Dec.     6    S.o 

2097.4S9 

+  0-525 

-0.714 

1579.720 

+  0.393 

—  0.613 

7 

7     7-2 

96.4.S9 

•519 

+    -292 

79.0S8 

-405 

+    -007 

8 

16    6.8 

97-303 

-502 

-    -50s 

79-494 

-390 

-    -384 

9 

18    8.2 

96.632 

-497 

+    -171 

78.807 

•373 

+    -320 

10 

23     74 

96-823 

-503 

—    .026 

79-059 

-365 

+    -076 

II 

88  Feb.     5     6.7 

2097.057 

+  0.568 

—  0-325 

1579-309 

+  0.403 

—  0.212 

13 

15     6.8 

96-254 

.617 

+    -429 

78-434 

.469 

+    -597 

13 

16    6.9 

96.389 

.628 

+    -283 

78.488 

.4S6 

+    -526 

14 

Mar.     I     7.1 

96-743 

.702 

—    -145 

78-833 

■634 

+   -033 

15 

8     7-1 

97-259 

0.747 

-    .706 

79-387 

•738 

-   -625 

16 

June     7   13.9 

2096.403 

+  1.252 

—  o..^55 

'579-439 

+  0.574 

—  0.513 

17 

13   >30 

95. 688 

1.401 

+    .211 

78.592 

.566 

+    -342 

18 

14  12.8 

95-714 

1-443 

+    -143 

78.652 

■565 

+    -283 

'9 

22   i.?.4 

96-583 

1.1S2 

-    -465 

79-035 

-594 

—   .129 

20 

30  133 

95.402 

I. Ill 

+    -787 

78.488 

.608 

+   ^404 

21 

Aug.  14  12.0 

2096.098 

+  0.877 

+  0.325 

157S-357 

+  o.6n 

+  o..^;32 

22 

15  11.2 

6.363 

•973 

—    -036 

78.768 

.621 

+  .III 

23 

22  11.9 

6.285 

.822 

+   -193 

78.696 

•598 

+   .206 

24 

29  1 1.6 

6.764 

.810 

—    -274 

79-079 

-593 

-  .172 

25 

31  12.4 

6.752 

-745 

—   -197 

79-234 

•571 

—  -305 

NOTES. 

No.  2.  One  plate  rejected,  the  film  having  received  a  slight  injury. 

No.  4.  Images  elliptical,  but  measurable. 

No.  5.  Exposure  continued  for  eight  minutes  on  account  of  fog. 

No.  9.  Exposure  continued  for  ten  minutes  :  skj'  hazy. 

No.  13.  One  plate  rejected  owing  to  grossly  discordant  measures. 

No.  14.  Images  ellijitical  :  the  driving-clock  went  badly. 

No.  1 7.  One  plate  rejected  owing  to  discordant  measures. 

No.  19.  Exposure  continued  for  ten  minutes :  sky  not  transparent. 

No.  24.  Images  elliptical,  but  measurable. 
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Parallax  of  y  Cassiopeia  derived 


TABLE   IT. 

Concluded  measures  of  y  Cassioiieice  from  the  comparison 
Stars  (a)  and  (b). 


No.  for 
Rifer- 

Exposure 
of  Plato. 

1887-8. 

DistiUlco  of 
Suu-  {(i)  from 
y  CitwiopeUe. 

Sum  of 
Corrections. 

Concluded 

Distance  of 

Star  (a). 

.Mt-.u-iUVi-ti 
l)i.-it;inoc  of 
Sttir  iM  from 
y  Ow-i.-i-^.U.. 

Sum  of 

Corrvctions. 

Concluded 

Distjinoe  of 

Star-  v)i). 

d.       li. 

„ 

" 

ti 

» 

ft 

» 

I 

87  Avg.  20  1 1 . 1 

1355-6IS 

+  0.714 

'356-329 

740.874 

+  0.376 

74'-25o 

2 

24   12.9 

55-418 

+    -746 

56.164 

40.919 

+    -394 

41-313 

3 

25    '2  2 

55-933 

+      240 

56-173 

41.304 

+    .120 

41.424 

4 

31     12.6 

55-729 

+    .656 

56-.^85 

40.741 

+    ■.M8 

41.089 

3 

Sept.    6  13. 1 

55-992 

+     .213 

56-205 

41.032 

+    .104 

41.136 

6 

Dec.     6     8.0 

'356-500 

—  0. 1  2  I 

1356-379 

74'44' 

—  0.069 

741-372 

7 

7    7-2 

55-721 

+     -526 

56-247 

41.219 

+    -284 

4' -503 

8 

16    6.8 

56-074 

—     .001 

56-073 

4'  231 

—    .002 

41.229 

9 

18    8.2 

55876 

+       450 

56-326 

41.142 

+    -244 

41.3S6 

lO 

13    7-4 

56.060 

+     -305 

56-365 

4' -308 

+    .166 

4'-4;4 

II 

83  Feb.      5     6.7 

1356.048 

+  0.150 

1356.198 

74'-'74 

+  0.088 

74.-262 

11 

15     6-8 

55-727 

+     -675 

56.402 

4i'.U 

+    -37' 

41-505 

13 

16     6.9 

SS-7.?6 

+     -585 

56-32' 

41.065 

+     326 

4'-.^;' 

14 

Mor.     I      7.1 

55-885 

+     -358 

56243 

4l-'77 

+    .200 

4'-377 

•5 

8     7.1 

56.204 

+     -071 

56-275 

41.183 

+    .020 

41.203 

i6 

June     7    13.9 

1355-837 

+  0.569 

1356.406 

740.855 

+  0.307 

741.162 

17 

13    130 

55-290 

+  '-032 

56-322 

40-734 

+    .5S0 

4'-3'4 

i8 

14   12.8 

55- '28 

+  1-015 

56- '43 

40.791 

+    -57' 

41.362 

«9 

22    13.4 

55-867 

+  0.452 

56-319 

41.029 

+    -264 

41-293 

20 

30  '3-3 

55-333 

+  O.89J 

56.225 

40923 

+    -505 

41.427 

31 

Aug.    14    12.0 

'355-495 

+  0.762 

1356.257 

740.944 

+  0.4.W 

74'-.!S3 

22 

15    II.J 

55-54' 

+    -59' 

56- '32 

40.928 

+    -345 

4'-273 

23 

22    II.9 

55-54' 

+    642 

56. '83 

40.761 

+    .373 

4'-'34 

24 

29   I  1.6 

56.005 

+    -331 

56.336 

41. SOI 

+    -304 

41-405 

IS 

31     12.4 

56-036 

+   -SXi 

56.374 

41.104 

+     -209 

4i-3'3 

from  Ohsei-vations  at  Selected  E'poch.'t. 
TABLE   III. 
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Equations  of  Condition  formed  from  the  concltcded  distances  of 

y  Cassiopeice  from  Star  (a),  as  given  in  Table  II. 


\ 

No. 

VaW. 

1887-8. 

1 
Eiiuationa  of  Condition.                            1 

Residuals, 

d.      h. 

// 

-. 

I 

87  Aug.    2o  II. I 

+  0.329  =  X  +0.408577 

—  0.3662  (In- 

—  0.0S6 

2 

24  12.9 

.164   =   X  +    .3557 

—    -355' 

+    .090 

3 

25  12.2 

■173  =  *  +   3429 

—    -3525 

+    .oSi 

4 

31   12.6 

.385   =  X  +    .2616 

—     3360 

—    -132 

S 

Sept.     6  1.1. 1 

.205   =  X  +    .1775 

-    -3195 

+    -053 

6 

Dec.      6     8.0 

+  0.379  =  *  —0.8151 

—  0.0709 

—  0.098 

7 

7     7-2 

.247   =  X  —    .8196 

—    .0683 

+    -034 

8 

16    6.8 

■073   =  X  —    .8312 

—    -0437 

+    -215 

9 

18    8.3 

.326   =  X  —    .8314 

—   -0381 

—    -044 

lO 

23     74 

■365   =  X  —    .8270 

—     0244 

—    .082 

II 

88  Feb.      5     6,7 

+  0.198   =   X  —0.5318 

+  0.0966 

+  0.081 

12 

15     6.8 

.402   =  X  —    .4114 

+    ■<240           1 

—    -124 

'3 

16    6.9 

.321    =  X  —    .3986 

+  .1265       1 

—    -043 

•4 

Mar.       I     7.1 

.243  =  X  —    .2088 

+  .1651 

+    -033 

"5 

8     71 

-275  =  X  —   .1084 

+  .1842 

—    .001 

i6 

June      7  13.9 

+  0.406   =   X  +  0.8488 

+  0-4341 

—  0-143 

I? 

'3  130 

.322   =   X  +    .8577 

+    ■45°5 

—    -059 

i8 

14  12.8 

■143   =  X  +    .8582 

+    -4533 

—     .I20 

19 

22  13.4 

.319   =   X  +    .S545 

+    -4752 

—     -055 

20 

30  13-3 

.225   =   a-  +    .8356 

+    -4971 

+     .040 

21 

Aug.    14  12.0 

+  0.257   =   X  +0.4732 

+  0.6202 

+  0.018 

22 

15  II. 2 

.132     =    2    +     .4613 

+    .6229 

+    -143 

23 

22  II. 9 

.183   =   X  +    .3727 

+    .6421 

+    -093 

24 

29  II. 6 

■3i(>  =  a;  +    .2793 

+    .6612 

—    -057 

25 

31    12-4 

•374   =    X   +    .2514 

+    .6667 

—    -094 

Treating   these   equations   in    the   usual    method,    the   following   normal 
equations  result : — 

+  6.782    =  +  25.0000  a; +  4.3450  (^?M  + 1.8556  7: 
+  1.1843=+    4.2450    +3.8515       +2.5908 
+  0.3996=+    1.8556    +2.5908       +8.9171 
whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

X  =  +0.269 
cltj.=  +0.0235 
77  =  —0.0179. 
It  further  appears  that  the  probable  error  of  one  complete  measure  of 
distance  is  +o".099,  and  that  the  probable  error  of  77  is  +o".o375. 

K 
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Parallax  of  y  Cassiopeice  from  Star  (b). 
TABLE    IV. 


Eqxiations  of  Condition  formed  from  the  concluded  distances  of 
y  Cassiopeice  from  Star  (b),  as  given  in  Table  II, 


No. 

1887-S. 

Equations  of  Condition.                            | 

Residu.ils. 

d.   h. 

tf 

" 

I 

87  Aug.    20  I  I.I 

+  025° 

=    X  —  0.3976  TT 

—  0.3662  (Jfl 

+  0.054 

2 

24  12.9 

■3'3 

=  X  —   .3447 

—    -3551 

—    .005 

3 

25  12.2 

•424 

=  X  —   .3320 

—    -3525 

.117 

4 

31  12.6 

.089 

=  X  —   .2505 

—    -3360 

+     -2  23 

5 

Sept.     6  1 3. 1 

.136 

=  X  —   .1665 

—   -3195 

+     .180 

6 

Dec.      6    8.0 

+  0.372 

=  X  +0.S143 

—  0.0709 

+  0.002 

7 

7     7-2 

■503 

=  X  +   .8168 

-   -0683 

—     .130 

S 

16    6.8 

.229 

=  X   +    .8285 

—   -0437 

—    -MS 

9 

iS      S.2 

.3S6 

=  X  +   .8283 

—   -0381 

—     .012 

10 

23     7-4 

•474 

=  X  +    .8230 

—   .0244 

—  .100 

11 

88  Feb.      s    6.7 

+  0.262 

=  X  +0.5220 

+  0.0966 

+  0.093 

12 

IS    6.8 

■505 

=  X  +   .4009 

+    .1240 

-   -'57 

>3 

]6    6.9 

•39« 

=  X  +   .3876 

+   .1265 

—    044 

14 

Mar.      I     7.1 

■377 

=  X  +   .1980 

+  .Jfisi 

—   .041 

JS 

8    7-. 

.203 

=  a-  +    .0978 

+   .1842 

+    •>27 

i6 

Jone     7   13.9 

+  0.162 

=  X  -0.8472 

-\-  0-434' 

+  O.IIO 

T 

13   >30 

•314 

=  X  —   .8550 

+   -4505 

-  .042 

!>^ 

14  12.8 

.362 

=  ^  -   -8555 

+   -4533 

—   .090 

22   13-4 

-293 

=  X  —   .8504 

+   -4752 

—  .022 

20 

30  133 

.427 

=  X  —    .8300 

+   -4971 

—   -155 

21 

Aug.    14  12.0 

+  0383 

=  X  — 0.4626 

+  0.6202 

—  0,090 

r: 

15  11.2 

•273 

=  X  —    .4507 

+    .6229 

+    .026 

22   11.9 

•34 

=  X  —    .3618 

+    6421 

+    ■'(>5 

=  4 

29  11.6 

•40s 

=  x  —    .2683 

+   .6612 

—    .100 

25 

3>    124 

•3"3 

=     T    —     .2403 

+    AU.- 

—    .007 

Treatinpi'   these   equations   in    the    usual    method,   the    following'    nomial 
equations  result : — 

+  7.980    =  +  25.0000  a- +  4.2450  (/pi— 1. 7939  w 

+  1.1978=+  4-2450    +3-S.1I5      -2.5741 
—0.0458=—  1.7939    —2.5741       +8.7606 
whence,  by  golution,  are  obtained  the  values  of  the  unknowns,  viz. — 

X  =  +0.325 
dfji  =  — 0.0074 
ir=  +0.0591. 
It  further  aiqicars  that  Ihc  probable  error  of  one  complete   mca.'jure  of 
distance  ia  ±o".i  J5,  and  that  the  probable  error  of  w  is  +o."o436. 


PARALLAX  OFy  CASSIOPEIA,  RELATIVELY  TO  STARS  (C)  AND  (D). 


TABLE   V. 


Concluded  measures  of  y  Cassiopeice  from  the  comparison 
Stars  (c)  and  (d). 


No.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 

1887-8. 

Measured 
Distance  of 
Star  (c)  from 
y  Cassiopeice. 

Sum  of 
Corrections. 

Concluded 

Distance  of 

Star  (i-). 

Measured 
Distance  of 
Star  (d)  from 
y  Cassiopeiie. 

Sum  of 
Corrections. 

Concluded 

Distance  of 

Star  (J). 

d.     li. 

Ir 

// 

„ 

n 

/; 

„ 

I 

S7  Aug.  20  ii.i 

464-435 

+  0.140 

464-575 

1220.481 

+  0.455 

1220.936 

2 

24   12.9 

64.578 

+   -235 

64-813 

20-459 

+    -65s 

21. 114 

3 

25  12.2 

64732 

+   .010 

64.742 

21.016 

+    -046 

21.062 

4 

31  12.6 

64393 

+   .220 

64.613 

20.425 

+   -578 

21.003 

5 

Sept.    6  13.1 

64659 

+   -038 

64.697 

20.804 

+   -093 

2O.S97 

6 

Dec.     6     8.0 

464.603 

—  0.003 

464.600 

1221.170 

—  0  166 

1221.004 

7 

7    7-2 

64413 

+   -119 

64-532 

20.650 

■f    -312 

20.962 

8 

16    6.8 

64.764 

.000 

64-764 

21.204 

—    .001 

21.203 

9 

18    8.2 

64-535 

+   -204 

64-739 

20.475 

+    -537 

21.012 

10 

23     7-4 

64-757 

+   -130 

64.887 

20.729 

+    -346 

21-075 

11 

8SFeb.     5     6.7 

464.806 

+  0.030 

464.836 

1220.747 

+  0.136 

I220.8S3 

12 

15     6.8 

64-526 

+   .2S6 

64.812 

20.188 

+    -837 

21.02; 

13 

16    6.9 

64-436 

+   .269 

64.705 

20.405 

+   -798 

21.203 

14 

Mar.     I     7.1 

64-493 

+   -140 

64-633 

20.535 

+    -529 

21.064 

IS 

8     7.1 

64.728 

-   .019 

64-709 

21.003 

+    .106 

21.109 

i6 

June     7   13.9 

464.769 

—  0.004 

464-765 

I22I.I28 

■\-  0.102 

1221.230 

I? 

13   130 

64-333 

+   -258 

64-591 

20.157 

+   -765 

20.922 

i8 

14  12.8 

64.580 

+   -242 

64.822 

20.217 

+    -721 

20.93S 

19 

22  13.4 

64475 

+    .loS 

64583 

20.715 

+    .412 

21.127 

20 

30  133 

64.502 

+    .268 

64-770 

20.267 

+   .826 

21.093 

21 

Aug.   14   12.0 

464-397 

+  0-310 

464.707 

1220.165 

+  0.S99 

1221.064 

22 

15   ii-^ 

64437 

+    -185 

64.622 

20.3SI 

+    -592 

20.973 

23 

22   II. 9 

64.316 

+    -213 

64529 

20.362 

+    -630 

20.992 

24 

29  1 1.6 

64-643 

+    .100 

64-743 

20.641 

+    -333 

20.974 

25 

31   12.4 

64574 

+    .061 

64-635 

20.668 

+    .215 

2O.SS3 
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Parallax  of  y  Cassiopeice 


TABLE   YI. 

Equations  of  Condition  formed  from  the  conchided  distances  of 

y  Cassiopeia'  from  Star  (c),  as  given  in  Table  V. 


Xo. 

Date, 

1887-8. 

Equations  of  Condition. 

Residual.-^. 

d.  h. 

» 

// 

I 

S7  Aug. 

20  11. 1 

+  0.075  =  X   —0.9152  TT 

—  0.3662  d  fi. 

+  0.104 

2 

24  12.9 

.313  =  X  —  .9260 

—  -355' 

—  -'34 

3 

25  12.2 

.242  =   X   —  .9279 

—  ■3525 

—  .063 

4 

31  12.6 

.113  =   X   —    .9343 

—  -3360 

+  .066 

5 

Sept. 

6  13. 1 

•'97  =  I  -  ■93'i 

-  ■3'9S 

—  .019 

f. 

Dec. 

6  8.0 

+  0.100  =  X   +0.0706 

—  0.0709 

+  0.114 

7 

7  7-2 

.032  =  X  +    .0861 

—  .0683 

+  .182 

8 

16  6.8 

.264  =  X  +    .2291 

—  0437 

-  045 

9 

18  8.2 

.339  =  X  +    .2612 

—  -0381 

—  .019 

lO 

23  7-4 

.387  =  X  +    .3372 

—  0244 

-  .163 

., 

86  Feb. 

5  6-7 

+  0.336  =  J  +0.8377 

+  0.0966 

—  0.09s 

I  2 

15  6.8 

.312  =  X   +  .8906 

+  .1240 

—  .070 

13 

16  6,9 

.205  =  X  +    .8945 

+  .1265 

+  037 

"4 

Mar. 

I  7.1 

■'33  =  X  +    .9192 

+  .1651 

+  .109 

'5 

8  7.1 

.209  =  X  +   .9101 

+  .1S42 

+  033 

i6 

June 

7  >3  9 

+  0.265  =  0-  — O.I2S3 

+  0.4341 

—  0.071 

>7 

13  130 

.091  =  X  —   .2174 

+  -4505 

+  .099 

i8 

14  12.8 

.322  =   X  —    .2326 

+  ^.S.W 

—  -133 

'9 

22  13.4 

.083  =  .r  —  .3520 

+  -4752 

+  .101 

20 

30  133 

.270  =  :r  —  .4652 

+  -497  > 

—  .092 

21 

Aug. 

14  12.0 

+  0.207  =  X   —0.8950 

+  0.6202 

—  0.048 

22 

15  II. 2 

.122  =   X  —    .8993 

+  .6229 

+  .036 

23 

22  II. 9 

.029  =^   X  —    .9232 

+  .6421 

+  .127 

=  4 

29  1 1.6 

•243  =•  X  —    .9339 

+  .6612 

—  .087 

2.; 

31  12.4 

.135  =  X  —    .034.'! 

+  .666; 

+  .021 

Trcaliiif,'-   these    equatioiiri   in    the    usual    method,   tlic    followiiifj^    iioriiuil 
equations  result : — 

+  4.924    =  +  2.5.0000  a; +  4.2450  rffi—    5.176671 
+  0.7437=+   4-2450    +3.«ii5       —    1-417'^' 
—0.5110=—   5.1766    —1.4176       +13.175''^ 
wliciice,  by  solution,  arc  ohtaincd  the  values  of  the  unknowns,  viz.  - 

X  =  +0.209 
dfji  =  — 0.022H 
7f  =   +0.04  JO, 
It   further  a]>|icars   that,   ihc   prohahle  error  of  one  eoiii]ilcto    incisure  i<\' 
distance  ie  +o".too,  and  that  the  probable  error  <>i  it  is  +o".02}<9. 


derived  from  Stars  (c)  ami  (d). 
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TABLE   VII. 

Eijuations  of  Condition  formed  from  the  concluded  distances  of 
y  Cassiojieice  from  Star  (d),  as  given  in  Table  V. 


No. 

Date, 

1887-8. 

Eqxiatious  of  Condition. 

Residuals. 

d.  h. 

« 

I 

87  Aug. 

20  1 1. 1 

+  0.136  =  X   +  0.9185  ir 

—  0.3662  (//A 

+  0.069 

2 

24  12.9 

.314  =   X   + 

8880 

-   -3551 

—  .108 

3 

25  12.2 

.262  =  .r  + 

8801 

-  -3525 

—  .056 

4 

31  12.6 

.203  =   X  + 

8259 

—   3360 

+  .004 

5 

Sept. 

6  13. 1 

.097  =   X   + 

7639 

—  •3>9S 

+  .112 

6 

Dec. 

6  8.0 

+  0.204  =  X  —0 

6352 

—  0.0709 

+  0.047 

7 

7  7-2 

.162  =  0?  — 

6477 

—  .06S3 

+  .089 

8 

16  6.8 

.403  =    X   — 

755' 

—  -0437 

-  .148 

9 

18  8.2 

.212  =  a?  — 

7775 

—  -0381 

+  -043 

lO 

23  7-4 

.275  =   X  — 

8258 

—  .0244 

—  .019 

II 

88  Feb. 

S  6.7 

+  0.083  =  a;  —  0 

9546 

+  0,0966 

+  0.176 

12 

IS  6.8 

.225  =   X  — 

9039 

+  .1240 

+  -033 

■3 

16  6.9 

.403  =  a:  — 

8972 

+  .1265 

-  .146 

14 

Mar. 

I  7.1 

.264  =  X   — 

7770 

+  .1651 

—  .012 

15 

8  7-. 

.309  =   X  — 

7153 

+  .1S42 

—  .058 

i6 

Juno 

7  '3-9 

+  0.430  =  X  +0 

6968 

+  0-434' 

—  0.226 

17 

13  130 

.122  =  X  + 

7659 

+  -4505 

+  .079 

18 

14  12.8 

.138  =  a:  + 

7767 

+  -4533 

+  .062 

19 

22  13.4 

.327  =   X   + 

8557 

+  4752 

-  '29 

20 

30  133 

.293  =  a-  + 

9192 

+  -497' 

—  -097 

21 

Aug. 

14  12.0 

+  0.264  =  a;  +  0 

95'2 

+  0.6202 

—  0.070 

22 

15  II. 2 

■173  =   X   + 

9458 

+  .6229 

+  .021 

23 

22  II. 9 

.193  =  a-  + 

8978 

+  .6421 

+  .004 

24 

29  II. 6 

.174  =   X   + 

8383 

+  .6612 

+  023 

25 

31  12.4 

.083  =  a-  + 

8187 

+  .6667 

+  .114 

Ti'eating   these    equations    in    the    usual    method,    the    following'    normal 
equations  result : — 

+  5.548    =  +  25.0000  j;  + 4.2450  fZ/i+   4.85327: 
+  0.8468=+   4.2450    +3.8515       +    2.8325 
+  0.5407  =+   4.8532    +2.8325       +17-3314 
whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

.r  =  +0.230 
dij.  =  —0.0102 
IT  =  -0.0315. 
It  further  appears  that   the   proliable   crriir   of  one   eomjilete  measure  of 
distance  is  +o".io2,  and  that  the  probable  error  of  tt  is  +o".0263. 
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Concluded  Parallax  of  y  CassiopeicB. 


The  collected  results  for  the  parallax  of  y  Cassiopeia;,  gathered  from  the 
preceding  pages,  are  as  follows : — 


star's  Xame. 

M^ig. 

Reliitivo 
Annual 

r.irallai. 

Protablo 
Ernir  of 
Panillax. 

Probable  Error 
of  one  Com- 
jilete  Mwisure 
of  Pi:>t.ancv. 

Anonymous 

D.M.+  59°,  No.  158 

10.6 
94 

10-3 
8.9 

-0.0179 
+  0.0591 
+  0.0410 
-0.0315 

±00375 
+  0.0436 
+  0.0289 
+  0.0263 

+  0.099 

±0115 
+  0.100 
+  0.102 

D.M.  +  59'',  No.  137 

This  is  the  first  instance  of  a  negative  parallax  met  with  in  these 
researches.  Its  smallness  of  amount,  notwithstanding  its  algohraie  signifiounce, 
seems  to  indicate  that  the  principal  star,  and  the  faint  stars  of  comparison  are 
in  the  same  group,  although  no  conclusion  can  be  deduced  therefrom  as  to  the 
comparative  remoteness  or  proximity  of  the  group  itself  in  relation  to  the 
Solar  System.  The  brightness,  however,  of  the  principal  star  would  in  itself 
indicate  a  probable  proximity.  Apart  from  such  considerations,  the  nature  of 
its  bright-lined  spectrum  points  to  a  constitution  quite  different  from  tliat  of 
other  stars  in  this  constellation ;  this  peculiarity  of  spectrum,  according  to 
Mr.  Lockyer's  hypothesis,  may  indicate  an  as  yet  unformed  condition  of  the 
star.  The  variability  also  of  this  spectrum  is  in  accordance  with  the  hyjiothesis 
of  meteoric  collisions  in  the  star,  whether  periodic  or  irregular.  In  making" 
this  remark  it  is  not  to  be  understood  that  I  am  here  adopting,  without  reserve, 
the  bold  and  ingenious  hj'pothesis  of  Mr.  Lockyer ;  nor,  on  the  other  hand,  do 
I  desire  to  express  a  doubt  of  its  legitimacy.  I  cannot  find  any  determinatioa 
of  the  jiarallax  of  this  star  by  other  astronomers. 


PABALLAX  OF  a  CEPIIEI 

Deduced  from  Ohscrvafions  at  Critical  EjjocJis. 

The  stars  selected  for  the  determination  of  the  relative  parallax  of  a  Cephei 

are — 

D.M. +  6i°,  No.  2106     ...     Magnitude  9.1      ...     Star  a 
D.M.  +  62°,  No.  1926     ...  „  9.3     ...       „      b 

D.M. +  61°,  No.  2107     ...  „  9.0     ...       „      c 

D.M. +  62°,  No.  1927     ...  „  9.1     ...       „      d. 

The  approximate  position-angles  and  distances  of  these  four  stars  are — 

O  t  It 

for  star  (a)     ...    ^j  =  211   22     ...     #  =  91)9 

„       {h)     ...        =    47     9     ...        =672 

„       (c)     ...         =  267  25     ...        =511 

„       [d)     ...         =    81   16     ...        =878. 

The  accompanying  figure  is  a  diagram  showing  the  relative  position  of 

these  stars,  with  the  form  and  position  of  the  parallactic  ellipse. 


The  parallactic  factors  in  the  equations  of  condition  have  been  computed 

from  the  expressions — 

01 
Star  (fl)  ...  ds  =  5  [9.99999]  cos (©  —103   10) 

„    {!))...  ds  =  R  [9.99843]  cos (0-268  25) 
„    (<?)...  r/*  = -^[9.98087]  cos  (O—   49  20) 
„    {d)  ...  r/!«=  ^[9.98400] cos (0  —  235  23). 
The  proper  motion  of  o  Cephei,  after  consulting  various  authorities,  has 
been  assumed,  in — 

E..A.        +o''.02i8 
Deep.     +  o".035. 
These  preliminary  facts  will,  with  the  information  already  afforded,  permit 
the  subsequent  tables  to  be  easily  followed. 
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Parallax  of  a  Cejihci  denved 
TABLE   I. 


Measures  of  the  diagonal  distances  of  Star  (a)  from  Star  (b),  and 
of  Star  {c)from  Star  {d),for  the  determination,  at  the  times  of 
exposure,  of  the  correction  to  their  Pleasured  distances  from 
a  CepTtci. 


Ko.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 
1887-8. 

Mo.isured 

Dist.ince 

of  (a)  to  (i.) 

in  Arc. 

Correction 
for  Refrac- 
tion and 

Alx'rmtitm. 

Difference 

from 
.iVesunied 

Me.'m 

1M7".50. 

Measured 

Distance 

of  (c)  to  (rf) 

in  Are. 

Correction 

for  Rofmc- 

tion  and 

.\bt-rrati"m. 

Differonoo 

from 
Assumed 

Sloan 

d.       h. 

n 

ti 

II 

// 

// 

// 

I 

87  Not.   14     8.1 

1647.093 

+  0.436 

—  0.029 

1386.375 

+  0.412 

+  o-3'3 

2 

15    6.8 

47.426 

.421 

—   -347 

86.994 

.368 

—    .262 

3 

17     7-3 

46.463 

.424 

+    613 

S6.210 

■3S5 

+   ■SOS 

4 

23    6.8 

47-365 

.420 

-    ^285 

86.851 

•379 

—    .130 

5 

24     7.1 

47.220 

.422 

—    .142 

86.679 

•392 

+    .029 

6 

Dec.     6    6.9 

1646.691 

+  0.434 

+  0.375 

1386.214 

+  0.412 

+  0.474 

7 

7     70 

46.561 

•436 

+    ^503 

85-971 

.420 

+    -709 

8 

'5     7-5 

46.861 

•499 

+    -MO 

86.303 

.489 

+    ^308 

9 

16     6.9 

47233 

■474 

-   .207 

86.650 

■447 

+    .003 

lO 

23     67 

46.211 

•474 

+    815 

86.006 

■469 

+    ^625 

,1 

SSMoy     3   12.6 

1647.424 

+  0.501 

—  0.425 

1386.721 

+  0.671 

—  0.292 

12 

4  "I-4 

47.281 

■494 

-   -275 

86.718 

•69s 

-    ■SKI 

'3 

8  12.0 

46.455 

■5°' 

+    -544 

86.172 

.6S4 

+     244 

'4 

10  12.2 

46.668 

■5'" 

+    ^321 

86.153 

.673 

+    ^275 

>5 

12  11.3 

47.260 

.502 

—    .262 

86.374 

.696 

—    .030 

i6 

June  30  12.1 

1646.824 

+  0.565 

+  0.1 1 1 

1386.572 

+  0.54" 

—  0.013 

'7 

July      3   10.3 

46.858 

•559 

+    •083 

86.570 

.592 

—    .062 

iS 

6   12. 1 

47.181 

.561 

—    .242 

S6.,/,2 

■493 

-    ^35  5 

"9 

9   11.7 

46.944 

•563 

—    .007 

86.475 

.496 

+    ■'29 

20 

12     9.6 

46.629 

■558 

+    ■3>3 

86.337 

•501 

+    .262 

21 

Nov.     9     8.7 

1647.101 

+  0.452 

—  0.053 

1386.970 

+  0.434 

—  0.304 

22 

■3     7-3 

46.908 

•445 

+     147 

86.6S5 

.424 

—    .009 

23 

16     93 

47.187 

■5'S 

—    .202 

86.8 16 

•503 

-    .219 

24 

20    8.6 

47-3.U 

•474 

-    ^308 

86.711 

■463 

-     074 

25 

21     8.9 

46734 

.501 

+    ^265 

86.207 

■492 

+    -40' 

NOTES. 

Is*u.  4.  The  exposure  continued  for  tun  minuted  owing  to  haze. 

No.  5-  The  imngcH  elliptical,  but  measurable. 

No.  9.  One  of  the  pliten  rejected  :  the  racaaurcB  being  groiwly  discordnnt. 

No.  II.  Clouda  pnsKing  :  the  czpo8urc8  of  gomewhnt  uncertain  length. 

No.  17.  Clouds  pnoiiing  :  the  ex]ioi>urc»  Komctimcs  interrupted. 

No.  20.  ImagoH  elliptical,  but  meagiirnblo. 

No.  24.  Exposure  continued  fur  eight  minutcH  :  the  images  of  the  comparisuu  stare  very  faint. 


from  Observations  at  Selected  Epochs. 
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TABLE    II. 


Concluded  measures  of  a  Cepliei,  from  the  eom,parison 
Stars  (a)  and  (b). 


Xo.  for 
Refer- 
ence. 

Date  of 
Exposure 
of  Plate. 

1887-8. 

Measured 

Distance  of 

Star  [a)  from 

a  Cephei. 

Sura  of 
Corrections. 

Concluded 

Distance  of 

Star  (a). 

Measured 

Distimce  of 

Star  (h)  from 

a  Cephei. 

Sura  of 

Corrections. 

Concluded 

Distance  of 

Stor  (S). 

d.      h. 

// 

» 

ti 

w 

» 

// 

I 

87  Nov.  14    8.1 

989-377 

+  °-25S 

989.632 

672-555 

+  0.152 

672.707 

2 

15     6.8 

89.S49 

.158 

89.707 

72.619 

.014 

72-633 

3 

17     7-3 

88.869 

•635 

89.504 

72-336 

.406 

72.742 

4 

23     6.8 

89  503 

.090 

89593 

72-875 

.040 

7  2-9 '5 

5 

24     7-1 

89.609 

•177 

89.786 

72.613 

.104 

72-717 

6 

Dec.     6     6.9 

989.159 

+  0.483 

9S9.642 

672.491 

+  0.324 

672.815 

7 

7     7-° 

88.964 

•S^'S 

89.529 

72.448 

•379 

72.827 

8 

IS     75 

89454 

•373 

89.827 

72.429 

.264 

72.693 

9 

16    6.9 

89.596 

.146 

89.742 

72.801 

.105 

72.906 

lO 

23    6.7 

88.863 

.768 

89.631 

72.259 

•533 

72.792 

II 

88  May     3  12.6 

989.761 

-)-  0.004 

989.765 

672. 4S6 

+  0.092 

672.578 

12 

4   "4 

89.780 

.103 

89.883 

72,442 

.200 

72.642 

13 

8  12.0 

89.207 

•587 

89.794 

72.241 

.486 

72.727 

'4 

10   12.2 

89.144 

455 

89.599 

72.191 

.403 

72-593 

IS 

12  1 1.3 

89.772 

,10s 

89.877 

72-659 

•167 

72.816 

16 

.Tune  30  1 2. 1 

989.568 

+  0.346 

989.914 

672.390 

+  0.352 

672.742 

17 

July     3  10.3 

89-383 

.322 

89-705 

72-295 

•344 

72-639 

18 

5  '2.1 

89.093 

•534 

S9.627 

72.699 

•>93 

72.892 

'9 

9  "7 

89. 6u 

.272 

89.883 

72425 

.302 

72-727 

20 

12    9.6 

89.442 

•433 

89.875 

72.224 

•44' 

72.665 

21 

Nov.     9    8.7 

989.621 

4  0.141 

989.762 

672.454 

4-0.286 

672.740 

22 

•3     7-3 

89.263 

+    ^256 

89.519 

72.227 

.366 

72-593 

23 

16    9.3 

89.661 

4-  .086 

89-747 

72.628 

•257 

72.885 

24 

20    8.6 

89.726 

—   .006 

89.720 

72.419 

.197 

72.616 

25 

21      8.9 

89.261 

+    -352 

S9.613 

72.427 

•445 

72.872 

130  Concluded  Parallax  of  a  Cephei 

TABLE   III. 

Equations  of  Condition  foi'med  from  the  concluded  distances  of 
a  Cejyheifroni  Star  (a),  as  given  in  Table  II. 


y  .. 

1887-8. 

Equations  of  Condil 

i'.ill. 

1 

ResitluaU 

i      h. 

// 

" 

I 

S7  Nov.    14    8.1 

+  0.132     =    T    — 0.(>22^Tr 

—  O.I3I2rf;U 

+  0.032 

2 

15     6.S 

.207  =  X  —   .6347 

-  .I2S4 

-    -044 

.1 

"7     7-3 

.004  =  X  —    .6611 

—   .1230 

+    .15S 

4 

23    6-8 

.093  =  J-  —  .7338 

—   -1065 

+    -063 

5 

24     7.1 

.286   =  X  —    .7454 

—  -1038 

—    -130 

6 

Dec.      6     0.9 

+  0.142    =   X  —0.8632 

—  0.0710 

+  0.006 

7 

7     70 

.029   =  X  —    -8714 

-  .06S3 

+    •119 

8 

15     7-5 

.327    =   X  ~    .9270 

—   0464 

-    .183 

9 

16    6.9 

.242  =  J-  —  .9324 

—  -0437 

—    .09S 

lo 

23    6.7 

.131    =  X  —   .9636 

—    -0245 

+    .012 

II 

SSMny       3   12.6 

+  0.265   =  X  +0.5164 

+  0.3382 

0.000 

12 

4   "-4 

•383   =  X  +    .5304 

+  -3409 

—   -"7 

13 

8   12.0 

.294   =  X  +    .5880 

+    -SS'S 

—     .024 

14 

10  12.2 

.099  =  a-  +   .6157 

+    -3573 

+       173 

1? 

12   11.3 

•377  =  X  +    .6422 

+    -3628 

—    -103 

1 6 

June    30  12. 1 

+  0.414   =  3-  +  1.0146 

+  0.4970 

—  0.J07 

i- 

July      3  10.3 

.205   •=  X  +  1.0167 

+   -5050 

+    .102 

iS 

5   12.1 

.127   =  X  +  1.0165 

+   -5107 

+    .180 

19 

9  "7 

•383  =  a)  +1.0144 

+   •5215 

—    .076 

20 

12     9.6 

•375   =  X  +  1.0074 

+   •.'i295 

—    .069 

21 

Nov.      9     8.7 

+  0.262   =   a-  —0.5642 

+  0.S580 

—  0.057 

22 

"3     7-3 

.019   =   a-  —    .6049 

+    .8688 

+    -183 

23 

'fi    93 

.247   =  X  —    .6590 

+   .8770 

—    .049 

24 

20    8.6 

.220   =   X  —    .7083 

+    .8880 

—    .025 

=5 

21     8.9 

.113    =   .T  —    .7205 

+    .8907 

+    .082 

'I'lcatinj^   <hcse    nuiations    in    the    usual    niotliod,    tlic    following    normal 
equations  result :  — 

+  5.^76    =  +  25.0000  a; +7.3,1504^/^—   3.2496  IT 
+  1.8970=+    7.3-)04    +5.8561      +    1.3849 
+  0.4798=—  3.2496     +1.3849      +15.4480 
whence,  by  solution,  are  obtained  Ibo  vhIihh  nfdic  \m]<no\vns,  viz. — 

.r  =  +0.214 
flfj.  =  +0.0373 
Tr=  +0.0729. 
It   further  nppenrs  tlial    tlic   ]>niliiiI)lo  error  of  one  com])lpfc  measure  of 
distance  is  +o".J  13,  and  tlial  tlic  jirolmlilc  error  nf  77  is  +o".0309. 


from  the  Stars  of  Companson  (a)  cmd  (b). 
TABLE  IV. 


131 


Equations  of  Condition  formed  from  the  concluded  distances  of 
a  Cepheifrom  Star  (b),  as  given  in  Table  II. 


No. 

Date, 

18S7-8. 

E.iuatiuDs  of  Condition. 

Residu;iJ:^. 

d.     h. 

»/ 

„ 

I 

87  Nov. 

14     8.1 

+  0.207 

=     -7     +  0.7974  T 

—  0. 1 3 1  2  (7 /A 

+  0.048 

2 

15     6.8 

■'33 

=   .V-    +    .8007 

-     ..284 

+     .122 

3 

17     7-3 

.242 

=     J     +     .8260 

—     .1230 

+     -014 

4 

23    6.8 

•415 

=     ^    +     -8778 

—     .1065 

—     -157 

5 

24     7-1 

.217 

=    X    +    .8S5I 

—     -1038 

+     -041 

6 

Dec. 

6    6.9 

+  o.3'5 

=  ^  +0-9552 

—  0.0710 

—  0.054 

7 

7     7-° 

•327 

=   a:   +    .9590 

-     .06S3 

—     .065 

8 

15    75 

•193 

=    a-  +    .9802 

—     .0464 

+     -069 

9 

16    6.9 

.406 

=   a-  +    .9811 

—     -0437 

—    -144 

lO 

23    6.7 

.292 

=   a-   +    .9813 

-    -0^45 

—    .029 

II 

88  May 

3  12.6 

+  0.078 

=   X  —0.7199 

+  o..?382 

+  0.128 

12 

4  II-4 

.142 

=   X  —    .7313 

+    -3409 

+    -064 

13 

8  12.0 

.227 

=   i-  —    .7777 

+    -3518 

—    .023 

14 

10  12.2 

•093 

=   X  —    .7993 

+    -3573 

+     ni 

'S 

12  11.3 

.316 

=   a:   —    .8198 

+    .3628 

—   .112 

16 

June 

30  12. 1 

+  0.242 

=   X   —0.9973 

+  0.4970 

—  0.043 

17 

July 

3  IO-3 

•139 

=   .r  —    .9865 

+    -5050 

+   .061 

18 

5   12. 1 

•392 

=  a:  —    .9784 

+   -5107 

—   .192 

19 

9  i'-7 

.227 

=   •>•  -    -9625 

+    -5215 

—   .027 

20 

12    9.6 

.165 

=   ■■■   —    -9389 

+    -5295 

+    -037 

21 

Nov. 

9    8.7 

+  0.240 

=   .1-  +0.7508 

+  0.8580 

+  0.031 

22 

•3     7-3 

•093 

=  ^  +   -7943 

+    .8688 

+    -179 

23 

16    9.3 

■385 

=  J   +   .8245 

+   .8770 

—    .Ill 

24 

20    8.6 

.116 

=  X  +    .8598 

+   .8880 

+    -159 

25 

21     8.9 

•372 

=   .r   +    .8684 

+   .8907 

—    097 

Treating-   these   equations    in   the    usual    metliod,    the   following   normal 

equations  result : — • 

+  5-974    =  +25-0000 «  + 7.3504  f/?;x  +  4.435817 
•^^•Ti^i=  -^    7-3504    +5-^561       -   0.9886 
+  1.7051  =  +   4-4358   -0.9886       +19.3107 

whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

X  =  +0.227 
dfj.  =  +0.C181 
7T  =  +0.0371. 
It  further  appears  that  the  probable   error  of  one  comjilete  measure  of 
distance  is  +o".io6,  and  that  the  probable  error  of  w  is  +o".0256. 


PARALLAX  OF  a  CEPIIEI,  liELATIFELl  TO  STARS  (C)  Ai\D  (D). 


TABLE  V. 

Concluded  measures  of  a  Cephei,  from  tJte  comparison 
Stars  (c)  and  (d). 


Xo.  for 
Rofor- 

Date  of 
ExiM^ure 
of  Plate. 

1887-8. 

Measured 

Distance  of 

Stju  {••)  from 

a  Ct'phfi. 

Sum  of 

Corrections. 

Concluded 

Distiince  of 

star  (,-). 

MejLsurini 

Distjuice  of 

Star  {r/1  from 

a  Ccplici. 

Sum  of 
Corrections. 

Concluded 

DisUiuco  of 

Star  (.0. 

d.      h. 

// 

,/ 

n 

/, 

ti 

// 

I 

87  Nov.  14     8.1 

510.815 

4-  0.290 

5ii-i°5 

877.677 

+  0.436 

878.113 

2 

IS     6-8 

10.843 

+   .060 

10.903 

78-055 

•04s 

78.100 

3 

17     7-3 

10.654 

+  -.^5° 

1 1 .004 

77-360 

•543 

77903 

4 

23     0.8 

10.783 

+    -109 

10.S92 

78.046 

•39 

78.185 

S 

24     7.1 

10-945 

+    •>73 

11.118 

77-987 

.212 

78.199 

6 

Deo.     6     6.9 

510.722 

+  0-340 

511.062 

877.509 

+  0-553 

878.062 

7 

7     7-0 

10.518 

•f    429 

10.947 

77.614 

■699 

783  "3 

8 

15     75 

10.846 

+   -.^oi 

11.147 

77-5'6 

•497 

78.013 

9 

16    6.9 

10.844 

+    -174 

11.018 

77-815 

.277 

78.092 

lO 

33    6.7 

1 0.6  7  8 

+    -412 

11.090 

77-485 

.689 

78.174 

1 1 

&S  May      3  1 2.6 

511.014 

+  0.099 

5"-'"3 

877.701 

+  0.282 

877.983 

12 

4   "-4 

10.752 

-)-   .102 

10.S54 

77.766 

.2S1 

78.047 

13 

8  12.0 

10.740 

+   .302 

11.042 

77-359 

•633 

77-992 

'4 

10  12.2 

10.867 

+    -305 

11.172 

77-.l'^3 

.646 

78.009 

'o 

12   11.3 

10.811 

+    .202 

11.013 

77-398 

.467 

77.865 

If. 

June  30  1 2.1 

511.063 

+  0.119 

511.182 

877-524 

+  0.414 

877.938 

'7 

July      3   10.3 

10.931 

+    .122 

■ '  053 

77-695 

.412 

78.107 

i8 

5   "•' 

10-99S 

—   .ojS 

10.967 

77.842 

.167 

7S.009 

'9 

9  I'-? 

11.045 

+     -"52 

11.197 

77.689 

•479 

78.16S 

20 

iz    9.6 

10.864 

+  .241 

11.105 

77-222 

.627 

77.849 

2J 

Nov.     9     8.7 

511. HI 

—  0.0S4 

511.027 

87S.OO3 

+  0.216 

878.219 

22 

13     7-3 

ir.093 

-f-   .020 

11.113 

77693 

•399 

78.092 

23 

i(>    9.3 

10.915 

—  .032 

10.883 

77.K64 

•3 '5 

78.179 

24 

20    8.6 

1 1 .004 

+    oos 

1 1.009 

77-889 

■386 

78275 

25 

2 1     8.9 

10.928 

+    -194 

11.122 

77.400 

-705 

78.105 
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TABLE   Vr. 

Equations  of  Condition  formed  from  the  concluded  distances  of 
a  Cephei  from  Star  (c),  as  given  in  Table  V. 


No. 

Pate, 

1887-8. 

EqiLitions  of  Condit 

'"•n. 

Residuals. 

d.      h. 

tt 

// 

I 

87  Nov. 

14     8.1 

+  0-305 

=     ]■    0.9452  TT 

—  O.I3I2rf/i 

—  0.080 

2 

15     6,8 

.103 

=  X  —    .9441 

—  .1284 

+     .122 

3 

17     7-3 

.204 

=  X  —    .9408 

—  .1230 

+     .020 

4 

23     6-8 

.092 

=   X  —    .9.143 

—  ^1065 

+     •132 

5 

24     7.1 

.318 

=   a:  —    .9204 

-  .1038 

—     -094 

6 

Dec. 

6    6.9 

+  0.262 

=    3-    —  O.S539 

—  0.0710 

—  0.039 

7 

7     7-0 

•■47 

=   X  -    .8464 

—  .0683 

+   ^077 

8 

IS     7-S 

•.^47 

=   X  -    .77S6 

—  .0464 

—   .124 

9 

16    6.9 

.218 

=   X  —    .7690 

—   ^0437 

+   .005 

10 

23    6-7 

.290 

=  X  —    .6955 

—   -0245 

—   .067 

11 

88  May 

3  12-6 

+  0.313 

=  X   +0.9614 

+  0.3.H82 

—  0.044 

12 

4  II-4 

■054 

=  ic   +    .9629 

+   ^3409 

+    215 

13 

8  12.0 

.242 

=  X   +   .9667 

+   •3518 

+   .027 

14 

10  12.2 

•372 

=  X  +   .9670 

+   ^3573 

—  .103 

■5 

12   11.3 

.213 

=  X  +   .9661 

+   .3628 

+   •OS? 

i6 

June 

30  12.1 

+  0.382 

=  X  +0.6229 

+  0.4970 

—  0. 1 1 1 

17 

July 

3  10-3 

•253 

=  X  +   .5857 

+    •5050 

+   -017 

i8 

5    I2.I 

.167 

=  .*•  +  •sss? 

+    •S'o? 

+    -103 

19 

9  U.7 

•397 

=  X  +    .5184 

+    -5215 

—   .128 

20 

12     9.6 

•305 

=  X  +    .4637 

+    -5295 

—   -036 

21 

Nov. 

9    8.7 

+  0.227 

=   a:  —0.9469 

+  0.S580 

+  0.03s 

22 

13     7-3 

•313 

=  jr  —    .9454 

+    .8688 

—   -051 

23 

16    9.3 

.083 

=  X  —    .9410 

+    .8770 

+   .iSo 

24 

20     8.6 

.209 

=  X  —    .9315 

+    .88S0 

+    -054 

25 

21     8.9 

.322 

=   X  —    .9283 

+    .S907 

—   -058 

Treating   these   equations   in   the   usual   method,    the    following   normal 

equations  result : — 

+  6.138    =  +  25.0000  «  + 7.3504  f/fx-   5.73781T 
+  2.0207=+    7.3504    +5.8561       -   0.2567 
-1.0462  =-   5.7378    -0.2567       +18.0845 

whence,  by  solution,  are  obtained  the  values  of  the  unknowns,  viz. — 

X  =  +0.234 
df/.  =  +0.0518 
u=  +0.0172. 
It   further    appears   that  the   probable  error  of  one  complete   measure  of 
distance  is  +o".ico,  and  that  the  probable  error  of  tt  is  +o".0249. 
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Parallax  of  a  Ceph^i  from  Star  [d). 
TABLE  VII. 


Equations  of  Condition  formed  from  the  measxires  of  a  Cephei 
and  Star  (d),  as  given  in  Table  V. 


Ni.. 

1 
18 

'  IT.?, 

<7-8. 

Kquations  of  Condi ti 

on. 

Kt'«iilual3. 

d.       b. 

-. 

„ 

I 

87  Nov. 

14     8.1 

+  o-3'3   =   '   +0-9515 " 

—  0.1312  rf/i 

+  0.031 

2 

15    6.S 

.300  =  X  +    .9521 

—    .1284 

+      044 

3 

'7    7-3 

.103  =  a-  +   .9524 

—    .1230 

+    .242 

4 

23    6.8 

•38s   =  a-  +   .9465 

—  -loes 

—     .041 

5 

24     7.1 

•399  =  a;  +    .9442 

-  .1038 

—    -054 

6 

Dec. 

6    6.9 

+  0.262     =     .T     +  0.9059 

—  0.0710 

+  0.081 

7 

7     70 

.513  =  a-   +    .8917 

—    .ofiS3 

—     .171 

8 

15    7-5 

.213  =  X  +    .S360 

—    .0464 

+      123 

9 

16    6.9 

.292  =  X  +    .8279 

-    0437 

+      044 

lO 

23    6.7 

•374  =  ^  +   •7f'39 

—    ^0245 

—     .044 

II 

88  May 

3  "6 

-t- 0.183   =  X  —0.9532 

+  0.33S2 

—  0.028 

12 

4  "^ 

.247   =  a-  —    .9563 

+    -3409 

—      093 

'3 

8  12.0 

.19a   •=  X  —   .9672 

+    -3518 

—      039 

14 

10  12.2 

.209  =  X  —   .9710 

+   -3573 

—     .056 

15 

12  II. 3 

.065   =  a-  —   .9734 

+    ^3628 

+    .088 

16 

.Tunc 

30  12.1 

+  0.138   =  X  —0.7030 

+  0.4970 

+  0.058 

'7 

July 

3  10.3 

.307   =  X  —    .6691 

+    -So.SO 

—    .106 

18 

S    "•! 

.209   =  a-  —    .6441 

+     5107 

—    .004 

19 

9  "7 

.368  =  a-  —   .6067 

+    -5215 

-    .158 

20 

12    9.6 

•049   =   a-  -    .5551 

+   -$'95 

+    -158 

21 

Nov. 

9    8-7 

+  0.419   =   X  +0.9458 

+  0.85S0 

+  0.003 

22 

13    7-3 

.292   =  X  +    .9513 

+    .8688 

+    -i.^o 

23 

16    9.3 

•379  =  X  +   .9524 

+   -8770 

+   .044 

24 

20    8.6 

•475  =  a-  +    .9497 

+   .8880 

-   .051 

'5 

.M        S,,^ 

.305   =  X  +    .9484 

+    .8907 

+     119 

Trt'atin>^   these   equations  in   the  usual   method,   the    following    normal 

equations  result : — 

+  6.9K3    =  +25.oooo.c+7.3.';o4f/;.i+   3.174677 
+  2.2348=  +    7.3504   4-5.K.'jOi       +   0.01  Sz 
4-3.0,530=  +    3.1746    +0.0182       +19.2716 

whence,  hy  solution,  arc  obtained  the  values  of  the  unknownn,  viz. — 

X  =  +0.241 
dfx  =  +0.0785 
V  =   +0.1186. 
It   further  appears    (hat   the  probalde   error  of   one  complete  measure  nf 
(listjmcf  is  +o".i04,  and  tluit  the  ]irobal)lc  cn-dr  i>f  tt  is  +o".0274. 


Collected  Results  for  Parallax  of  a  Cei^hei. 


135 


The   collected  results  for  the  parallax  of  a  Cephei,  gathered  from    the 
preceding  pages,  are  as  follows  : — 


star's  Name. 

Mag. 

Relative 

Annu.-U 

Parallax. 

Probable 
Error  of 
Parallai. 

Probable  Err.jr 
of  one  Com- 
plete Measure 
of  Distance. 

D.M.  +  61',  No.  2106 
„      +62",    „    1926 
„     +61°,    „    2107 
„     +62",    „    1927 

9.1 

9-3 
9.0 
9.1 

-j-  0.0729 
+  0.0371 
+  0.0172 
+  0.1186 

// 
+  0.0309 
+  0.0256 
+  0.0249 
±0.0274 

// 
±0.113 
±0.106 
±0.100 
±0.104 

The  comparatively  great  difference  of  one-tenth  of  a  second  between  the 
relative  parallaxes  of  this  star  in  respect  of  the  faint  stars  of  comparison  [c) 
and  (</),  is  very  observable,  and  is  even  more  marked  than  in  the  ease  of 
Polaris,  to  which  reference  has  already  been  made.  And  yet  the  brightness  of 
these  comparatively  faint  stars  is  approximately  the  same.  ^Moreover,  the 
determination  of  a  parallax  of  one-tenth  of  a  second  is  far  within  the  capa- 
bilities of  these  researches.  It  will  therefore  be  a  question  of  interest  to 
ascertain  whether  the  relative  parallaxes  of  the  stars  {c)  and  {d)  cannot  be 
determined  by  a  direct  method.  The  proper  motion  of  a  Cephei  calls  for  no 
particular  remark,  nor  can  I  find  any  other  determination  of  its  parallax. 

Here  arises  once  more  the  suggestion  of  an  enquirj"  already  partiaUy  applied 
to  61  Cygni,  viz.  as  to  the  effect  of  a  greater  or  less  number  of  sets  of  observa- 
tions on  the  concluded  parallax  of  a  star.  Accordingly,  I  made  an  additional 
set  of  measures  of  distance  during  the  month  of  July  last,  at  which  time  the 
co-efficient  of  parallax  for  the  stars  (a)  and  {b)  is  influential. 

The  addition  of  this  set  of  five  nights  in  Julv  last,  leads  to  the  following 
normal  equations,  based  on  the  whole  thirty  nights :  \\z.  six  sets  of  five  nights 
each : — 

For  the  Star  (a). 

+  6.gi6    =  +30.00003' +14.9756  ^7/i  +    i.7859r 
+  4.2466=  +14.9756    +17.4854       +   9.0505 
+  2.0345=+    1.7859    +   9.0505       +20.5197. 


For  tJie  Star  (b). 

ft 

+  y.iiy    =  +30.0000*  + 14.9756  <?fi—  0.248417 
+  3.4847  =  +14.9756  +17.4854     -8.1319 
+  0.6419=—  0.2484  —  8.1319      +23.7027. 

The  results  of  the  solution  of  the  above  equations  are — 

Star  (a)  ...  t  =  +0.0709 ±0.0305  ...  weight  3.710 
Star  (li)  ...  11  =  +0.03 74 ±0.0255  ...  weight  4.158. 
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On  comparing  these  results  with  those  already  given  (page  135)  deduced 
from  twenty-five  nights,  and  which  are  here  repeated  for  convenience — 

It  It 

Star  {a)  ...  tt  =  +0.0729  +  0.0309  ...  weight  3.664 
Star  (b)  ...  77  =  +0.0371  +0.0256  ...  weight  4.027 

it  appears  that  no  material  alteration  lias  arisen  by  increasing  the  number 

of  nights  from  twenty-five  to  thirty,  cither  as  respects  the  parallaxes  or  the 

'  weights '  attached  to  them. 

On  pursuing  a  similar  line  of  investigation  as  to  the  effects  of  reducing  the 

number  of  the  sets  of  observation,  by  the  omission  of  the  two  sots  made  in  tlie 

months  of  November  and  June,  when,  for  these  stars  (a)  and  (i),  the  co-eflicicnt 

of  parallax  was  less  influential,  the  following  results  were  deduced : — 

//  II 

Star  (a)  ...  tt  —  +  0.0522  +  0.0463  ...  weight  2.277 

Star  (b)  ...  77  =  +  0.0375  +  0.0466  ...  weight  2.444 

wherein  are  exhibited  considerable  alterations  both  in  parallax  and  '  weight.' 

Fi-om  all  the  above  details,  which  may  be  regarded  as  imjiortant  and 
decisive  as  to  the  number  and  distribution  of  the  sets  of  measures  which  it  is 
desirable  to  make,  the  inevitable  conclusion  appears  to  be  that  the  j)lan  of 
curtailment  herein  already  adopied  in  these  researches  is  at  once  cconoiiiical 
and  satisfactory,  and  I  am  thereby  encouraged  to  continue  the  method  with 
reference  to  the  remaining  stars  of  the  second  magnitude. 

I  conclude^  with  a  summary  of  the  Results,  obtained  in  the  foregoing 
investigations. 


Summary  of  raraUactic  Determinations, 
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Summary  of  Results. 


M.igiiitnd>3 

Designation 

Photometric 
Magnitude 

of 
Comparison 

Approximate 

star's  Name. 

and  (Proper 

Motion)  of 

Star. 

of 
Comparison 

I^tar. 

Relative  Annvial 
Tarallax. 

Distance  of 

Compari.=ion 

Star. 

Star. 

fiiiCygni   

4.98 

a 

+  0.429 

+  0.016 

7  73 

1380 

(s'le) 

h 

.441 

+   .022 

8.67 

1003 

c 

.445 

+   .021 

8.88 

1 118 

d 

.419 

±   .018 

9-34 

9ii 

6ij  Cygni   

4.98 

a 

+  0.425 

±0,018 

7-73 

1360 

(5"l6) 

b 

.451 

±     O'Q 

8.67 

1024 

c 

.432 

±    ■°^9 

8.88 

1 107 

d 

.430 

±    .018 

934 

961 

f).  CoBsiopeiae . . . 

5-40 

a 

+  0.051 

±0.027 

7.89 

756 

(3'.75) 

b 

.021 

±    -023 

8.38 

1356 

Polarie    

(0'.'05) 

a 
b 

+  0.084 
.078 

±0.023 
±    .017 

S.22 
8.30 

1285 

iOi;6 

c 

.052 

±    on 

6.84 

11S2 

d 

.100 

±    .018 

9-75 

1634 

a  CasBiopeise  ... 

2.41 

a 

+  0.034 

±0.024 

8.68 

1042 

(0"05) 

b 

.040 

±    .020 

9.26 

849 

c 

.034 

±    025 

10.19 

667 

d 

.035 

±   .024 

930 

1 1 13 

/3  Cassiopeioe... 

2.32 

a 

+  0.200 

±0.034 

9.20 

440 

(o!55) 

b 

.128 

±   -037 

9.14 

1.105 

c 

.131 

±   .034 

8-33 

664 

d 

.157 

±    .036 

9.24 

1475 

y  Cassiopeiae  . . . 

2.19 

a 

-0.018 

±0.037 

10.64 

•356 

(0.02) 

b 

+     .059 

±    044 

9-39 

741 

c 

+    .041 

±    .029 

10.27 

465 

d 

-    .032 

±    .026 

8.93 

1221 

n  Cephei 

(o!ie) 

a 

+  0.073 

±0.031 

9.08 
925 

9S9 
673 

b 

.037 

±   .026 

c 

.017 

±    .025 

8.98 

51' 

d 

.119 

±    .027 

9.11 

878 

From  a  survey  of  tlie  foregoing  results  an  enquiry  naturally  arises  as  to 
the  relations  between  the  apjiarent  relative  lustre  of  the  stars,  their  parallaxes, 
and  their  proper  motions.  It  is  trae  that  the  element  here  last  mentioned  is 
imperfectly  determined,  so  long  as  the  motions  in  the  line  of  sight  remain 
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unknown ;  but  in  the  long  run  it  seems  probable  that  the  latter  do  not 
seriously  modify  the  amount  of  the  final  resultant  motions  themselves. 

Even  on  a  cursory  examination  of  the  foregoing  summary,  it  is  evident  that 
no  relation  exhibits  itself  between  the  lustre  and  the  parallax:  nor  in  fact 
should  we  expect  to  find  any  such  relation,  if,  as  we  have  some  reason  to 
sujipose,  the  stars  in  our  system  are  still  in  various  stages  of  condensation,  and  of 
chemical  or  even  mechanical  interactions  of  their  component  materials.  The 
case,  however,  is  very  different  in  respect  to  a  relation  between  parallax,  or 
distance,  and  the  apparent  proper  motion  of  a  star,  as  seen  by  us.  Here  we 
should  natural!}'  expect  to  find  that  the  obser\-ed  motions  of  stars  would  be 
materially  influenced  by  their  distance  from  the  point  of  observation,  our 
earth  or  the  sun,  provided  there  is  some  systematic  connection,  as  we  presume 
there  is,  between  these  proper  motions  themselves. 

Dr.  Oudemans  in  a  verj'  valuable  and  interesting  memoir  just  printed  in 
the  Ast.  Nach.,^0.  2915,  has  collected  all  the  reliable  parallactic  determinations 
yet  made  (not  yet  amounting  to  fifty),  and  has  tabulated  them  in  five  groups 
of  nine  stars  each,  arranged  in  the  order  of  their  proper  motions,  and  the 
prominent  conclusion  to  be  drawn  therefrom  is,  that  so  soon  as  the  observed 
proper  motion  of  a  star  falls  below  one-twentieth  of  a  second  of  arc,  its  parallax 
may  be  expected  to  fall  below  one-tenth  of  a  second.  This  concluded  relation 
between  proper  motion  and  parallax  maj'  indeed  be  somewhat  modified  by  tlic 
fact,  that  the  selection  of  stare  for  the  determination  of  parallax  has  hitherto 
been  greatly  influenced  by  the  consideration  of  their  known  large  proper 
motions ;  nevertheless,  this  last  observation  hardly  ajiplies  to  those  series  of 
stars,  selected  for  parallactic  investigations  on  grounds  quite  irrespective  of 
motion,  such  as  the  groups  of  the  first  and  second  magnitude  stars  submitted 
to  observation  by  Dr.  Elkin  and  myself.  It  must  not,  however,  be  overlooked, 
that  any  final  conclusion  on  this  subject  is  necessarily  premature  on  account  of 
the  small  number  of  pai-allactic  determinations  available  for  discussion. 


